MYCOLOGIA 


OrriciaL Oxcan or THE Mycotocicat Society or AMERICA 


Vol. XLVIII SEPTEMBER-OCTOBER, 1956 No. 5 


CONTENTS 
Factors affecting the production of zygospores nity rP 
y V. G. Lutty 617 


cucurbitarum H. L. BARNETT AND 


Effect of iron, zinc, manganese and calcium on the growth of 
various strains of Streptomyces 


Avcsert H, Herm ann Hupert Lecnevarier 628 


Some nde orang on the phylogeny of rust fungi. II. Gymno- 
Pus ea eal vive cobs nce ceiees > «tans E. E. Leprix 637 


tary development stages of Basidiobolus ranarum and 
us heptosporus Cuartes Drecusier 655 


The meee of Syzygospora alba..................... C. J. Kao 677 


Spontaneous mutation in Gelasinospora calospora, a homothallic 
fungus............. G. B. Wirson anp Const. A. ALExopoutos 685 


A new genus of the Tremellaceae Marion D. Ervin 690 


North American species of the Geoglossaceae. Tribe Cudonieae 
E. B. Marys 694 


Daleomyces, Durandiomyces, and other sparassoid forms of 
culate Discomycetes Ricuarp P. Korr 711 


Roir Stncer 719 
Everett F. Morris 728 
Wu.tam D., Yerkes, Jr. 738 


Some leafspot fungi on western Gramineae. X 
Roperick Spracue 741 


Gasteromycetes from Panama and Costa Rica....J. H. B. Garwer 757 


Observations on chytridiaceous parasites on phanerogams. V. 
Day Gnetinions of Peyeadanea belenl enk P. Ba ag bpoch 
SE IND ions ss cre bhbctetibecceedectess F. K. Sparrow 765 





[Mycorocta for July-August (48: 457-616) was issued August 14, 1956.] 


PUBLISHED BIMONTHLY FOR 


THE NEW YORK BOTANICAL GARDEN 
AT PRINCE AND LEMON STS., LANCASTER, PA. 


Batered:fe cooent-cia mutter Agee 90, 1925, at the post office at Lancaster, Pa., under the 
of August 24, 1912. 





MYCOLOGIA 


Published by 
THE NEW YORK BOTANICAL GARDEN 


MYCOLOGICAL SOCIETY OF AMERICA 





OFFICERS OF THE MYCOLOGICAL SOCIETY OF AMERICA 


RaLpo Emerson, President DONALD P. RoGers, President-elect 
University of California New York Botanical Garden 


oun BE. Vice-President C. J. ALEXOPOULOS, Sec.-Treas. 
J Pon mates Weer J State University of lows 
LSLAND SHANOR, agro 1955-56 CHARLES GARDNER SHAW, Councilor, 
University of 1955-56 
Wiuam W. ag Councilor, inte Cottage of Whatingion 
1956-57 R. K. Benyamin, Councilor, 1956-57 
U. &. Dept. of Agricultese Rancho Senta Ana Botanic Garden 


EDITORIAL BOARD 
G. W. Mantin, Editor-in-Chief DOownaLp P. RoGERS, Managing-Editor 
Department of Botaay 


New York Botanical Garden 
Bronx Park, New York 58, N. Y. 


F. L. Drayton, '57 
Department of Agriculture, Ottawa, Canada 
ALMA WHIPFFEN BARKSDALE, ’59 
New York Botanical Gardon, 
West Virginia University, Morgantown, W. Ve. Bronx Park, New York 58, N. Y. 
Epirn K. CasuH, ’60 
Plant Industry Station, Beltevilie, Maryland 





SUSTAINING MEMBERS 


Abbott Laboratories Lederie Laboratories 

Baltimore Biological Laboratory, Inc. Eli Lilly and Company 
Ben Venue Laboratories, Inc. Nuodex Products Co., Inc. 
Buckman Laboratories, Inc. Ortho Research Foundation 

Ciba Pharmuceutical Products Inc. Chas. Pfizer & Co., Inc. 

Difco Laboratories, Inc. E. R. Squibb and Sons 

E. I. DuPont de Nemours & Co. Standard Brands, Inc. 

Arthur H. Thomas Co. 





MYCOLOGIA 


MYCOLOGI Y Ol 


XLVI SEPTEMBER-OCTOBER, 1956 


FACTORS AFFECTING THE PRODUCTION OF 
ZYGOSPORES BY CHOANEPHORA 
CUCURBITARUM 


k. & R 
1950 


1955 


reported 


| y Blake 

old Spri Harb 

/ygospor 
1920 


pec 
} 





Vi vycoLoc 


61% 


1954 Abundant conidia were obtained by growing 


\ugust 
tures on agar media of 


light and darkness at 25° ¢ \ constant 


ugar content under conditions of alt 


low 
upply ol viable { 
of distilled water and 


Lilly, 1950 Frozen 


10 to 12 


spores was maintained by collecting them in tube 
them in a refrigerator (Barnett and 


these condition 


freezing 
pores remained viable under for as long a 
month 

The basal medium used in the nutrition experiments contained the 
following: carbon source, 3 gms (unle otherwise stated nitrogen 


source, | gm; KH.PO,, 1 gm 
(Ke, 0.2 my; Zn, 0.2 meg 


agar, when desired, 


micro element 


MgSO, 7H,O, 0.5 gm; 


Mn, 0.1 mg); thiamine, 100 pg; 


| vere 


a ulfate 
20 ovms | iquid media 


distilled water, 1 liter 
25-ml amounts in 250-ml Erlenmeyer flasks All 


1 edia 


used in 
adjusted to pH 6.0, except in the pH experiments, and autoc 


15 pounds pressure for 15 minute Spore suspension 


vater were used as inoculum 


EXPERIMENTAL RESULTS 
Zvvospore Were observed 


) and | ) culture 


derived from conidia on a wilted pumpkin 


obtaine d 


Identification of ( 
in one of the isolation plate 
flowet Krom this plate five 


each of 17 conidial heads 


ingle-conidium culture vere 


from By pairing certain culture 


determined that all isolates from the same conidial were 
ame sex Seven conidial heads belonged to one 


10 be longed to the Oppo ite group 
appeared alike when grov 


7 


\ll single-spore culture 
agar, but on glucose-a paragine aga! 


t extract 
mall tuft ol hyphae, v1y 


exual group produced 
appearance (biG | The mycelium of the 
moother in appearance | iG 

Che correct designations ot and | 
only by pairing each 
CASC, Ph con 


r a 
slakeslee (1915 


cording to the technique of Bl: 


lye miac 


with known 


hited tungu In thi 


enlarged branche . hel ved te bye abortive 
bet veeTt) the two pect Wa con idered a 
was determined that the “rough-my 


the “smooth” culture were { 


Development of 
pale ulated at two point 


yamectanyvia begat 





te 400.000 1 





Phe presence of ridg 
recently by Poitras (1955 
vere prominent On Zypospore 
temperature 

I: flects of temperature and light 
are known to effect the production of 
(Barnett and Lilly, 1950, 1955), it 
influence on the formation of zygospors 
extract and glucose-asparagine media were inoculated by flooding 
a suspension of mixed (+) and ( pores and four plate 
were incubated in continuous light and continuous darkne 
20, 25, 30, and 35° ¢ 

Gametangia were formed quickly under all conditions ¢ 
and 15° ¢ The approximate time required for the production « 
zygospores was as follows: 35° C, 4 day 30° C. 2 days: 25° ¢ 
20° C, 6 days; 15° C in darkness, 10 to 12 day In continuou 


at 15° C, only an occasional zygospore was formed No zyge 


were present at 10° ( IXxposure to light at other temperature 


no apparent effect Kewer zygospores were formed near th 


the temperature range than near the optimum In supplementas 
periments it was found that zygospores begin to form at 37° C bu 
reach maturity at this temperature In liquid media in flasl 
pores failed to form at temperatures of 35° and at 15° ¢ 

I: flect of increased carbon dioxide This factor was tested by pl 
ing inoculated agar plates in sealed desiccator Phe desired percentag 


ol carbon dioxide Wa approximated by first red 


wemy the a pre 
in the desiccator by means of a pump, adding the desired amount of 
carbon dioxide from a tank of compre ed gas and then 
entet the cle iccator to bring the pre ure bach 

\fter 4 day abundant mature zyyo pore 
vrowiny nm all and In an atmo phe re containing 


carbon dioxide In 10 percent carbon dioxide 


was greatly reduced and the maturation cde 
celium was reduced only slightly In an atmo 
mately 20 percent carbon dioxide growtl 
Va no wn ol exual reproduction 
dioxide was not modified by 
equalling the added carbon dioxide 

I: flect of carbon source Preliminar 
pore formed when the mycelium wa 


media either in standing or in sha 








" 
M ve OLOGIA, 


ZYZOSpore were produced on 
nitrogen Ource 
The effect of acidut I he po ible importance ot 
of around 6.5 to &.0 is suggested by the results in 
the absence of zygospores in media containing at 
and urea could be duc rogen source 
vhich factor wa nece 
favorable pH of the media 
grow the fung 
continuou no 
ne of the 0 
\ IVY Np ote put pecialized ¢ 
prepared from a 20 
proximate 
added Ane all 
oculation with 
tion period oft 
to become anchores 
reservoir flasl Va 
into the vertical arm of the culture 
tained at about 12 to 15 drop per minute b 
reservoir flask The pH of the liquid medi 
by passage ovet the prowinyg mycelium 
Mycelium continuously supplied with fresh mediun 
pletely filled the culture tube within three days, but 


to those tound tor some 


tarle d 


zygospore This result 1s similar 


which failed to sporulate in the presence of a plentitul upply of nutriet 
but porulated readily when tarved by removal f the med 


ource (Barnett and | 1947 | 


exhaustion of the carbon 


et al, 1952) 


The procedure Wa then modified to allow a period ( 


; 
) 


the establishment of the mycelium, which was then starved 


the medium with distilled water Zygospores then began to torn 


24 hours and were mature within 4&8 hours ing this method, cult 
were grown in media (malt extract 1 gm, yeast extract 0.5 gm 


levels of 3.5 to &.5 These media were replaced by a pho phat buffer 


solution (1 gm KH,PO, per liter distilled water) at the same pH 


the culture medium. Zygospore were produced quickly within 


range of 4.5 to 8.5, developing more rapidly in the less acid media 


lew immature zygospore were present at pH $() atter two 


> 


none ce veloped at pH io 





of tou! 
ulfate, asparagine, glutamic acid and 
e conditions zygospores were pr 
ammonium sulfa ind urea media 


isparayin 


from medium 
. reservoir 





e— glass capillary 





— liquid medium 


agar medium 
Rieu [ 
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(Juantitatively, on the basis of dr \ nyceliu 
tures produced 15 to 20 times a uc) 1-carotene as 
eparately (Barnett et al, 1956) Both the 

howed increased carotene production when grows 
of a cellophane membrane It was concluded. thi; 
carotene wa timulated in either culture by hor 
originating trom the mycelium of the opposite se 


In stall liquid culture maximum carotene productior 


prior to or during zygospore formation Microscopic 


concentration of reddish-orange granule f carotene in the 


Wolf (1917) noted the presence of yellowish oil globules in 


1 


zygospores, but it is not known how much /beta-carotene entet 
oil These observations suggest a possible relationshi 
carotene and sexual reproduction Phis subject 1s di 
(,oodwin (1952) Phe addition of diphenylamine 
inhibitor, to the culture medium resulted | 
production and zygospore formation 
Production of gospores m nature 
have been reported only from culture 
( and { ) mycelia from the ale infected 
may be formed frequent] 1 nature 
thi lungu Wil abundant on cuct 
the vicinity of Morgantown. From one garde 
kin and gourd bearing conidia were collectec 
tions were made from a few conidial 
the culture from each flowet 
Zygospores appeared in 20 of the 
ot the fungu were present on 
\n examination was then made tor 


fungus in naturally infected pum 
I bearing conidia were collected and ¢ 
ygospore In searching through some 
pore or ( ucuriitarum were tound 
pore VA ; \ recognized b the 
tions on the wi: The tormati 
confirmed artificial moculation 


laborator' 


he present study has revealed a 


varcding the phy loloes ol zygospore t 





1950, 1955 





4 
Vy COLO«C 


The characteristic longitudinal striations on the wall was an aid 
in identifying zygospores found in nature However, zygospores de 
veloped in culture at temperatures near the maximum and minimun 
appear to be entirely smooth It 1 po ible that they \ ! pletel 
mature at these temperatures 

The presence of zygospores ot C. cucurbitarum aturally infectec 
host tissue is believed to be reported here for the first Phe impor 
tance of the zygospore stage in the life of the fungus 1 ll unknown 
and the conditions necessary for the germination of zygospores | 


heen determined 
MARY 


The mycelia of the (4 and | exes ot ( 


from the same source were found to differ slightly in appearan 


certain media 
In the presence ot ni l + ) and | mycelia ZVZOspore 
abundantly within a few days on a wide variety of agar and liquid 


] 15 


lhe range of favorable temperature was approximately 15—3/ 

is not required and had no apparent etiect, ¢ “cept at 15 
vas inhibitors Zygospores formed in an atmosphere contaiming 
much as ten percent carbon dioxide 

ZVLO pore production comeided with the exhaustion of the available 
carbon supply in the medium and was induced by subjecting 
ished mycelium to starvation condition Some sugars which were poor 
for mycehal growth favored quick zygospore production \ll nitroger 
sources tested favored their formation, provided the medium did not 
become too acid. The favorable pH range was approximately 4.5 

\ simple culture tube designed for the slow continuous flow 
medium over growing mycelium is described Chis method 
mamtain constant pH of the medium 

In mixed cultures of (+) and ( mycelia, particularl 
media, there is produced a greatly increased amount of beta 
apparently stimulated by hormone-like substance 
celium of the Opposite oe The beta-carotene become concentr 
the suspensors and is suspected of having some function 1 
reproduction of this fungus 

Mature typical zygospores were found in moist, well-decayed pump 
kin flowers collected from a garden where both sexe id been found 
previously, 
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EFFECT OF IRON, ZINC, MANGANESE AND 
CALCIUM ON THE GROWTH OF VARIOUS 
STRAINS OF STREPTOMYCES 


H. Heim » Hi 


\lthough members of the genus Streptomyces have become « 
unportant as producers of antibiotics comparatively little is known about 
their microelement requirement Most studies of this nature were 
directed principally toward the elucidation of the microelement requi 
ment ota pecih Streptom ces straim tor the production ol a specif 


antibiotic, and most of the literature dealing with this subject has been 
] 


reviewed in previous papers (1, 4) Recently, Spicher (3) reportes 


that the growth-promoting action of soil extracts on strains of Strept 


myces was the result of the trace element content of the extract be 
found ke, Mn, Zn, Cu, and Mo effective and observed that the ele 
did not act singly but in combination The combinations I 
ke-Mn-Zn, and Ke-Mn-Zn-Mo were the most effective 

he aim of the present investigation was to compare the effect 
four elements (le, Zn, Mn, and Ca) on the growth of eight different 


trains of Streptomyces and to determine the extent of their interaction 


IATERIAI 


The culture tucied 
diae No. 3556A, S. griseu 
flaveolus No. 3319, S. lavendula 
S. coelicolor No, 3030 All culture numl 
the Institute of Microbiology of Rutger 

The “distilled” water used wa ingle distilled wa 250,000. t 
$00,000 ohms resistance Distilled-detonized”” w: vas obtained |} 
passing this water through a column composed of a mixtur f synthet 
cation and amnion exchange resins (Rohm and Haa 
analytical grade). Water of 3 million ohms resistance 
obtained by this method Lhe conductivity of the 


with a type RC (Industrial Instrument) conductis 








630 Myco.ocia, Vo 

a “fine” sintered glass filter. The various components of the mediut 

with the exception of the dextrose, were combined and made up to 
volume (900 mil ) with distilled cle ionized water Che medium was ap 
portioned into 250 cc Erlenmeyer flasks to the level of 90 ml per flas} 
Trace metals were added as needed from stock solutions containing 
3 my of the metal per ml. The flasks were covered with inverted 50 c 


beaket The medium was then autoclaved (8 minutes at 18 Il 


dextrose solution was autoclaved separately in the same manner 
terilization the dextrose was added. The final volume was 106 
flask and the final pH 7.6 to 7.8. The medium was prepared in batche 
of five liters as was needed for each experiment 

The previously described medium, without addition 
and Zn, will be referred to as the “deficient’’ medium 
with the addition of all four metals will be referred to a 
mediun 

IX ponse of the treptomycetes in the form of low 
in the deficient medium indicated that the alumina method of deioniza 
tion was relatively efficient \ spectrographic analysis further substan 
tiated this observation. It was found that the medium was qualita 
tively equal to speetrographically standardized chemical 


Inocula were prepared by transferring the spores from a slant 


two flasks of the deficient medium. ‘These flasks were inocubated 


a rotary shaking machine at 2&8 ror 7 day The two culture 


< 


then combined and used directly as the inoculum in the case of S. fra 
dia S. rimosus, and S. flaveolus In the case of S. aureofacten 

griseus, S. lavendulae, and S. coelicolor, the cells of the inocula were 
washed 3 to 5 times in distilled-deionized water before being used a 


the inoculum The amount of inoculum was essentially the 


ng to | 


every flask of a given experiment but varied from 0.5 1 


flask from one experiment to the othe each experiment con 


ceeding with one strain of Streptomyces 48 flash 16 media in triph 
cate) and incubating the flasks at 28° on rotary shaking machines (235 


RPM.; eccentricity 0.5 inch) Collections of the mycelium were made 


as close as possible to the stage of maximum growth, a point determined 


by pilot experiments run on the complete medium 


DISCUSSION 


The design of the experiments was factorial The 16 media 
cluded the deficient medium, four media containing a single metal, 


media contaming a combination of two metals, four media containing 
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deficient media of the experiments run a fe 
with ) fradiac $553 and . adureotacten fee / checked 
». griseus 3475 was used in most of the preliminary experiment 


volved in the elaboration of the method for Va hing ylas 
removing trace elements from the medium; we thu 

those reported here which show that this organism always gay 
paratively speaking, high mycelial yield in the deficient mediun 


Krom the data reported in Tas_e I, one will note that iron 


only metal which when added singly consistent] yroduced a marked 


ncrease in mycelial weight over that obtained in the deficient mediur 


ESTIMATES OF r' or Fe, ZN 


j adiae 

$555 

fradiae 355 
Naveolus 3319 
coelicolor 3030 
lavendulae 355 
aureolacien 


1550A 


The mean effect of a factor is the mean of the ditfere 
where this factor i present ind media where 
All figs listed in the table are 


It is diffieult to visualize from the results, as reported 


the effect of the various metals and metal interactions on the vTOW 


the streptomycete his can be more easily accomplished by referring 


to TAsLe Il where the estimates of the mean effects of the metals are 


7. 


presented The very striking beneficial effect of the tron-zin 


action warranted its inclusion in the table 


The mean effect of a metal ts the mean of the difference between the 


growth im all the media where this metal is present and all the media 

where this metal is ab ent It is the advantage of the factorial de 

of these experiments that, although only 4&8 flasl used per ¢ 
r . ] 4 ] 


periment, there Wa lor each one oft the wmour metal 
containing the metal and 24 flask not containing the 
lunple of additions and subtraction 


each met: each interaction between 1 








PER 100 ML 


IN MG 


MYCEUIAL DRY WEIGHT 
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Deficient Medium 
> 


7 8 - 
INCUBATION TIME IN DAYS 


Fe + Zn+ Mn«Ca 


Fe+Zn+Ca 


Fe+ Zn+Mn 


= 
Fe +Mn+Ca 


Deficient Medium 
aa -- 








8 
INCUBATION TIME IN DAYS 


Growth of S. fradiae 3535 in the deficient medium anc 


metals added as indicated 





presence « compounds, possibly cytocl 
amination th a hand troscope reveals the presence 
tion band uspension these streptor 
reduced with hum hydrosulfi Chi 


i 


pre sumptive 


the presence iron-porphyrins How 


vever, extraction 


effected nt the exact nature of the compound 


is unm 


Romano tor critic: 
on tor lending 


; | ] 
Product ile 


study 


gTOV h medium 
veriments was factorial in ordet 
wossible interaction 


) 


< [ron Vi } Ony e] 


ement 

mycelial \ yh when added ingl\ 
Zine and the interaction iron-z! 

growth 
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nanganese and calcium 
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SOME VIEWPOINTS ON THE PHYLOGENY OF 
II. GYMNOSPORANGIUM 


RUST FUNGI. 


lhe genus G 
‘true’ aecioid 


on coniters hoph: 
mh produce telio pore on | upre 


cle velopment or cornute and ron telioid aecia 
hese aecia have a mechani m whicl 
pore s in accordance with 


| i changing veall 


regulate 


eT conditior 

plant rust 1s known to have st an advanced mechanisn 

interest are the ielly like matri ho pore 
\n extensive t 


axonomiu t 
horangium was written by Kern (13, 14 
records published by Dodg: 
by Buller (4, pp. 3 +14 
origin of the genu 


tivel' obscure 
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However, a new approach is possible by the application of the 


holo 
genetic method (22), which helps to establish the relative phylogenetic 
age of rust fungi and their host plants Although there is only meager 


evidence of their geological age (Meschinelli, 1898; Dietel 5, p. 33 


the evolution of aecioid rusts is nevertheless fixed in the history of 


conifers—trees which provide the best known fossils 
Knowledge of biological specialization permits the establishment of 


yi 
hologenetic ladders (22, p. 58) which better reflect the evolutionary 
trends In the case of unilateral pleophagia, these ladders have helped 
to determine the relative phylogenetic age of differnt 


I 
plants (18) 


groups of host 
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Fic. 1. Phylogenetic ‘ ; 
\ ootkatense 2. Libocednri 3 llis tata 5. Mi 


Me 
we 


7. Speciosac 8. Clavipes. 9. Multiporac ycedri) kiutelium 


AECIAL TYPES OF GYMNOSPORANGIUM 


Because of their peculiar beak-like shape, the aecia on peat leave 
have been described as a special type and named roestelia, Later, spe 
cies of Gymnosporangium have been discovered with cornute, cylindrat 
cupulate, tubulate, protuberate, clathrate, cancellate, basculate, and bala 
nate aecia, This is an unexpected abundance of new types among 
“true” aecioid rusts 

In most cases the anatomical structure of peridial cells, particularly) 
those of the apex, indicates their common origin from rhomboid cells 
of ordinary cupulate aecia. This fact indicates the close relationship 
of Gymnosporangium with “true” aecioid rusts The protuberate type 
) 


(Fic 3, 4), however, is an exception Its peridial cells are hyphae 


like rhis type is presumably a new formation from mycelium 
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Phe cell wall ilptt of peridial cells is described by Kern (13, p 
$26) as follow rugose, verrucose, verruculose, spinulose and smoot! 
\lthough this distinctive sculpture provides perfect characteristics for 
the identification of species, it cannot be used with the same effect 


the classification of sections and subgenera 


[pex is the top of an aecium and tip of a cornute roesteliu lhe 


aectal apex is formed from the same kind of peridial cells without pe ial 
articulation It ruptures under the pressure of maturated spores. Fro 
the aecial apex develops gradually a special, unbreakable apicu 

of roestelioid peridium, like that of the balanoid type 


Articulation of peridial cells is characteristic of the different 
type T he peridial cells of the aecioid type (cupulate and cylu 
aecia) are abutted hexagonally and without a special articulation 


2:9, 10,13). Inthe cornuoid types overlapping and scarf articul 


are common 
Most advanced are the articulations of the roestelioid type 
hasculate aectum, peridial cells form long rods and ribbon ur 


their flexibility these ribbons close or open the mouth of the peridiu 


and regulate the discharge of spores. The peridial cells are firm 
flat 


1 


joined by searf of sutural tip-socles, a particularly tight typ 
articulation, as pictured in Fic, 2: /4 
even more advanced ts the articulation of the peridial cell 


balanoid aecium Phe peridial cells form long filaments, whicl 
tretched between the apicular cap and aecial bottom Lure 
trained position, the filaments have developed particular! 


notched jomts (Fic. 2: 15-1; 


According to the material available, the following type 


clearly distinguishable 


\ECIOID TYP! 


\. Cupulate (Fic. 2: ] a cup-shaped aecium, as in Puecciniacea 


and Puccimiastraceac lhe aeciospores are born in a rounded peridiut 
] 


dehiscent at Apen The margin 1 commonly lacerate, spreading 


without 


omewnat recurved Phe peridial cells are rhomboid and wit! 


cial articulation. The outer wall of the peridial cell is thicker th: 


y ¥ ry , 
G ocedri and { ne 


inner one (1G. 2: 13 example 
\ccording to Dodge and Buller the spore re shot away fror 


aecia into the air (4, Pp 103 





forman 


forn 
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C. Cancellate type: similar to a tubule, but rupturing laterally Che 
cise harge of spores, therefore, takes place through the peridial lattices 
Peridial cells are filarnentous and have a firm articulation. I-+xamples 
G. clavariforme, G. corniculans, G. clavipes. The further development 


of this trend 1s accomplished in the balanate type 


IV. ROESTELIOID TYPES 


\. Basculate (ic. 2: 5): a roestelioid aecium formed by a short 
protuberance of host tissue and a moderately long peridial tube. The 
peridial cells are commonly elongated and rhomboid, with extremely 
thick inner walls. In the longitudinal direction these cells are held 
together by scarf joints (Fic. 2: 14). The side walls are loosely held 
together, and easily ruptured. The long chains of peridial cells are 
stiff rods which curve outwards when dry but close over the mouth of 
peridium when wet. This observation was made first by Kern in 1910 
and was confirmed later by many other 

The alternate closing and opening of the basculum in the presence 
of moisture or dry air aids in the regulation of discharge of aeciospore 
Che spores are not immediately released after their maturation, but are 
gradually pushed through the tube of the protuberance into the spore 
basket where they are stored until the next favorable period for di 
charge and distribution 

The writer observed the closing and opening of the peridial strip 
and rods of apple rusts, G. juniperinum, G. betheli, and G. junipers 
vinginianae, The peridial strand of a basculate aecium is so sensitive 
to moisture that simply breathing on the open peridium is sufficient to 
close it immediately. It can be demonstrated also with dried herbariun 
material, sometimes more than 8O years old 

B. Balanate (Fic. 2:6) (balaniform according to Kern 13, p. 430 


With regard to its mechanism for regulating the discharge of spore 


this type can be considered as one of the more advanced forms of aecia 


Most peridial cells are long and filamentous with a firm double-notch 


articulation. The hygroscopic peridial filaments are fixed by both ends 
and stretched between the apicular cap and the aecial bottom. In dr 
weather they curve outward, forming numerous cancellate openings for 
the discharge of spores; when moist, the filaments straighten and 
the openings. 

Thus the roestelioid sori of Gymnosporangium have ceased 
merely a protective organ but serve also to regulate the discha 
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analogou Cans aAnmony Melamp Oraceat 
G. bermudianum (Farlow) Earle 
21. Corniculans on J. sect. Sabina, ‘Telia caulicolou 


\ecia horn-shaped, mostly cancellate, with peridial cap, dehiscet 


' 


icle jit Peridial cell rhomboid broadly lanceolate, rema 


traight when wet, cell walls moderately verrucose G orniculan 
nelsoni Arth 
hosae on J. sect / lela on 
Peliospores ellipsoid, with long pedi 
G. globosum fkEarl.. hethel 


Jun po virginianas 


ATION OF GYMNO 

The genus Gymnosporangium on the Cupressaceae and Pomaceae 1 
common in the temperate zone of the northern hemisphere It extend 
to the verge of the tropics only in some few places at high altitude 
In pite ot the ct) mopolitan character ol the 1] - AcCCAC, only the 
northern yenera ol thi family are inhabited by 1 ; Phi fact ind 
cates the possible origin of the genus Gymnosporangium trom the com 
mon stock of aecioid conifer rust, which is distributed exclusively in 
the northern hemisphere 

\ coordinated picture of the biological specialization of the genus 
(,ymnosporangium is delineated in Fic, 3. These sketches do not pre 
tend, however, to be complete \ccording to thi scheme the phylo 
genetically older sections of Gymnotelium (thick lines in Fic. 3) inhabit 
many older genera of Cupressaceae, and Eugymnosporangium (thin 
lines in Fic. 3) is specialized to live exclusively on Juniperu As 
might be expected, the number of sections in this old group is relatively 
high (6), but the number of species in each section and the frequency 
of distribution of each species is drastically reduced 

The group Eugymnosporangium is evidently of later origin. It 
contains fewer sections than Gymnotelium, but has considerably more 
species in each section. These sections are rich in modern types which 
have a wide distribution in both the Old and the New World 

Still younger relatives of the genus Gymnosporangium have re 
strained their life cycle exclusively to some genera of Pomaceae and 
are separated by Dhetel (5, p. 77) into a new genus Coleopuccinia 
Patouillard (Fic. 3) 
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\n analogous interpretation of these morphological characteristu 
is implied also by Arthur (1) in his sequence of sections and numbering 
of species. Such grouping of sections and species also corresponds 
generally to the sequence of biological specialization (see above 

There is also an observable tendency in the evolution of teliospores 
I xcept G. nootkaten ¢, most primitive sections of the group (,yninoteium 
are in possession of many-celled teliospores, while the number 

1 


in the same species is not constant Several parallel evolving 


have the same tendency to reduce the cell number of their teliospore 
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Paragrapl 2 e genus G rra 
o primitive and 


redial stage 


» seldom to one (G. tsinge henensts from China Highe 
tions of the group /:ugymnosporangiun have exclusively 
telio pore 

Some general conclusions concerning relative phylogenetic ag 
definite groups can be deduced only from the comparative study 
main characteristics and the sequence of biological specialization (11 

In lic, 4 are indicated six subsequent stage the evolutionary 
development ot telia, teliospores, and ae lospores, as follows 


presence of uredimospores. 2. Telia short, teliospores many 
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10, 13) \nother trend is the development of mycelioid peridial cells 


with overlapping articulation (Fic. 2: 16). This trend has led to the 


protuberoid aecium and has had a further tendency toward the strobilate 


type (Fic. 2: 3, 4, 16) 


The group kugymnosporangium is represented by many more aecial 


type \ great many species of this subgenus are in possession 


tT 


tubulate, cornute, conic, OT otherwise elongated aecia of variou 

ture (ic. 2: 7, &, 17, 12, 14, 15). Two evolutionary trends are 
tinguishable among these types. One leads through clathrate-type 
the basculum (Fic. 2 ot another through cancellate type to balar 


(KicG Z 0} 


Pasie Il 


NORMAL LIFE CYCLE OF AECIOID RUST FUNGI IN THE UPPER ROW ARI 
PHE SPORULATING STAGES; IN THE MIDDLE ROW THE CYTOLOGICAL CHA 


IN THE LOWER ROW THE ALTERNATING NUCLEAR PHASI 


INDIE 


eaecial euredinial otel il ba 1 


haploid > binucleate + diploid 


i y 


t 


Lhbreviation P Plasmogam 
(meiosis); 1 number of chromosome 


\ similar correlation between the evolutionary sequences 
le | 


and their host plants has been recently established by Savi 
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ORIGIN OF THE GENUS GYMNOSPORANGII 


There is some evidence now that all “true’’ aecioid rust 
and angiosperms, including the genus G ymnosporangium, have 
genetic relationship with one another and presumably descend fros 
common ancestral stock In discussing this question, more emp! 
must be placed on the fact that all these fungi have a common se 


of spore forms (Taste IT) 
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Knowledge « 


#f this genetic relationship makes 


the pre sent attempt to 


derive the genus G ymnosporangium and related groups trom the common 


stock of aecidioid conifer rusts highly reliable 


tage to this study that the departure of 
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into present 
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pores against drought (22, 4 5 A 1 be an improbable 


assumption that such protective devices could have developed in a 
climate Che further movement of some groups of the 
from uplands to the mountains is reflected in the evolution 


aecia 


\ comparative phylogenetic study « he genus G ymne 


and its host plants reveals some new facts and circumstances concerning 


the historical development of both partner Morphological 


Ol aecia, presence of uredinia in an anc nt torm, the Licce lve 
of nological specialization on Cupressaceae and the observable 
tionary tendencies indicate a distant relationship of the genu 
sporangium with “true” aecioid rusts on conifer Phere 
parallelism between the evolution of the genus G 
its main hosts of the cypres family 

everal protective devices of telia and regulating 
aecia permit some reliable conclusions concerning the climati 
tions of the past, necessary for the development for such special 
type The observable evolutionary tendencies of these 
point to the possible change in the weather condition 
development In the abundance and continuity of me 
pecialized forms of the genus Gymnosporangium is reflected 
push of plant life from a humid subtropical zone toward more 
cooler northern areas and from the lowland he mountain 

\ serial arrangement of the proposed 
rangium im Fic. 4 makes it possible to estab! 


tive age ot the c group 
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ments on sexual reactions between entomophthoraceou 
eem to have originated abroad, having apparently beet 
from a foreign culture collection 


\n aversion for killing and dismembering largish animals other that 


insects may have deterred many American mycologists from acqui 


material of Basidiohbolus ranarum firsthand Kidam’s stern procedure 


in slaughtering dozens of frogs at a time in order to obtain quick! 
generous supply of their intestinal and stomach contents can not be cor 
idered at all alluring, and in suburban areas where amphibians seen 
generally scarce would be against the public interest and difficult to cart 


out Fortunately Basidiobolus isolations can be obtained readily fron 


much smaller quantities of frog excrement than Kidam believed 


nece 


ary, so that all destruction of the animals can be obviated 
troy confined in a clean gla $ jar containing 25 to 50 cx 
will commonly void sufficient excrement in 10 to 15 hours, and 


be returned unharmed to its habitat The excrement, though some 


gelatinous, may be collected conveniently by passing the liquid content 


niuel 


of the jar through a small paper filter that has been snugly ne 


firmly pac ked absorbent cotton or absorbent papel If the filter 
with exe 


) 
Petri 


flattened out while still moist, and portions of it, soiled 


are affixed, soiled side downward, to the ceiling of sterile 


containing sterile maize-meal agar, numerous small 


each coming from a separate conidium, will u 


hours later in scattered positions on the agar surtace 


scanty excrement voided in 15 hours by individual frog 
Pseudacris nigrita feriarum (Baird), and weighing only about 


alwavs vielded many Basidiobolus mycelia when brought into 


canopy over a Petri plate of maize-meal agar By transterring 


mycelia to sterile agar slants pure cultures were usually obtained ; 


In a collection of 57 Basidiobolus cultures obtained from « 


of 15 frogs captured in 4 locations near Colles Mat 


June 29 and July 23, 1955. two pec were re 
isolations, 18 in number, derived from excrement 


clamitans \atretlle ) captured on the earlier date 

benzene-hexachloride odor familiar in species of Str 
| 

promptly gave rise to numerous propulsive conidiophore 

by 


an abundance of zygospores surrounded individually 


2( 


late outer profile Among the 39 cultures isolated tron 


13 frogs * captured on the later date only 2 emitted the 
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perature less favorable for the odorous fungus than for the somewhat 
more thermophilic B. meristosporus Besides, B. meristosporus must 
have been present more abundantly in the materials used for canopying 
cultures in July and August, as the preceding weeks of hot mid-summer 
weather could hardly have failed to bring about greater development of 
the more thermophilic species, and correspondingly more plenteous in 


gestion of its adhesive conidia by amphibian 


ViorPHOLOGK AL. FEATURI OF THE ODOROUS FUNGI AND I 


PRESUMPTIVE IDENTITY WITH BASIDIOBOLUS RANARUM 


All the Basidiobolus isolations producing zygospores of undulate 
profile that were obtained from frog excrement seem clearly referable 
to the same species as the congeneric tsolations of like sculpture whicl 
[ reported earlier (4, 5, 6) to have been procured from plant detritu 
collected in New Hampshire, Pennsylvania, Delaware, Maryland, Vir 
ginia, North Carolina, and Louisiana. More recently, similar and mani 
festly conspecific isolations have been obtained also from plant detritu 
gathered during the third week in November, 1954, in Chicago, [lino 
in Fort Wayne, Indiana; and near Park Falls, Butternut, Mellen, and 
Grandview in northern Wisconsin. Whether obtained from frog exere 
ment or from plant detritus, the Basidiobolus forming undulate zygo 
spores gives off a distinctive benzene-hexachloride odor similar to that 
emitted by many species of Streptomyces. During the period when the 
mycelium 1s actively growing, this odor, as a rule, is given off strongly) 
Only one among more than 150 conspecific isolations in my collectior 
produced the odor so faintly that it might readily have remained unde 
tected. A culture (ATCC//230) maintained at the American Type 
Culture Collection, Washington, D. C., under the binomial 2. ranarun 
which presumably originated in the Old World, also was found to give 
off a strong Streptomyces-like odor. As this culture apparently lack 


both sexual and asexual reproduction, and as its hyphal segments oftet 


how a rather pronounced median distention, it was h 5 


| 


represent a species alien to the odorous cultures isolated in the Unites 
State his opinion may have been incorrect, for if the culture shoul 
have lost its reproductive capacities, possibly from long continued propa 
gation on artificial substrata, pronounced modification in outward shape 
of hyphal segments might have ensued as a direct consequence. When 
reproduction is temporarily inhibited in my cultures because of unsuit 
ably high temperatures, the hyphae and their segments often show con 
spicuous modifications. In any case the sterile culture gave little hely 


toward determining the relationship of my odorous isolations to / 





1DlOonoy 


ranarum Kidam’s original account of that species make 
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of any distinctive odor; nor, apparently, is any odor discu 
Kuropean investigators that have dealt with B. ranarum 
vegetative growth on a transparent 
the odorous Basidiobolus does not differ markedly from 6 
and B. haptosporu The main hyphae growing « 
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Fic. 2. Basidtobolus ranarum as tound in 

00 {4 Three young sexual reproductive uni 
hyphal egment a and b, that have put forth apposed protube 
the cell nuclei are moving toward the protuberances, in ( 
protuberances. J)-F. Sexual reproductive units in 
ment, a, is supplying protoplasm for the formation of a 


egment, / G. Mature zygospore showing no separatior 
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distingut hed t ar} t zygospore commonly 
ing period a wi | a smooth inner 
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ameter 23 to Sop that Kidam ascribed to the zygospores ol hi 
frog-inhabiting specie The odorous fungus corresponds well also witl 
the description of B. ranarum in the undulate contour of the wall su 
rounding its zygospore While Eidam (7: 221 noted very briefly 
that the zygospores he observed developing in nutrient solution 


to show stratification of the endosporium as they matured into 


pores, he gave no details on the nature of the stratification 


ripheral markings in his relevant illustrations (7: Pl. 12, Fig 


12-14), like the similar markings in a figure of B. ranarum given | 
Phaxter (15: Fig. 413), seem more expressive of the undulated 


ance of the zygospore wall than of its structural make-up, which probably 


appe at 


vas not well revealed under the microscopes then in use Subsequently 


Fairchild, who presumably employed a luropean culture in the investi 
gations he carried out at Bonn, Germany, on nuclear division and fet 
tilization in B. ranarum, supplied figures (8: PI. 14, Fig 15, 16 
howing two thick layers in the zygospore wall proper, and partial sep 
aration of these layers. These figures present much the appearance 
usual in medium-sized zygospores produced by the odorous American 
species, though in unstained living material of my fungus it has not 
been easy to distinguish clearly the additional thin outer layer which 
Fairchild recognized a the original delimiting membrane ecreted by 
the young zygospore 

During their resting period some zygospores of the odorous Basidi 
bolus have a strongly globuliferous internal structure, while others are 
largely filled with cytoplasm of uniformly coarse texture \mong z 
spores of the latter category the larger number display near the center 
a single globose, somewhat lustrous body (Fic. 2, J-P?; Fic. 3, / 
corresponding in size and shape to the fusion nucleus shown in 
child’s figures illustrating rather old zygospores of B. ranarum 
a smaller numbet display two such bodice (iG Fd G-l, Fic 4, 
lwo lustrous bodies, or nuclei, are commonly visible in zygospore 


which from their smoothly spherical shape and thin wall (Fic. 3, G, [7 


+} 
‘ 


are evidently ready to germinate \fter a protuberance fron 
globose zygospore (Fic. 3, /) has broken through the enveloping me 
brane to push forth externally, the 2 nuclei can be observed moving 
forward in the elongating germ hypha (Fic. 3, J, A separated from 
each other by an interval of 1 to 64 \s a rule the separation is no 
less evident in short germ hyphae than in long one is some 
aloof companionship merits notice because the 2 nuclei in the 

ing zygospore ol B. ranarum, according to Kidam (7: 229, PI 


19, 20) regularly emerge from the spore envelope in intimate contact 
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on the cultures, the uniucleated living specimens being found 
among the empty membranous envelopes of their ancestors 

\fter being held for 30 to 40 days at temperatures near 20° ( 
maize-meal-agar plate cultures not seriously overgrown with speci 
ot Penicillium or other strongly antagonistic molds will usually show 
germinating zygospores here and there. During an ensuing period ot 
10 to 20 days many other zygospores may likewise germinate, that 
in cultures 50 to 60 days old most of the zygospores present originally 
may be represented only by their empty envelopes Vegetative develop 
ment being precluded, the broad germ tube extended in each instance 
grows out into a phototropic conidiophore which later shoots off 
globose binucleated conidium (Fic. 3, L, a-c) This conidiur 
might be expected, may give rise to a phototropic conidiophore that 
eventually discharges a secondary globose conidium containing 
or it may send up a slender erect conidiophore bearing 
gated binucleated conidium with an adhesive 
Binucleated adhesive conidia thus formed, much like uninucleated adhe 
sive conidia, become detached (Fic. 1, O-H Kic. 3, O, a on rela 
tively slight disturbance In aging Petri plate cultures they commonly 
give rise individually to a slender conidiophore on which another bi 
nucleated adhesive conidium is produced (Fic. 3, ?, QO), though 
are capable of germinating vegetatively ic. 3, RK) 
stratum. Through continued repetitional development ( 
erations of binucleated conidia of both the globose and the clongated 
type are produced among globose and elongated uninucleated conidia 
derived earher from hyphal eyment The distinction between uni 
nucleated (Fic. 3. ¢ -c) and binucleated (Fic. 3, O, e. { m) mdi 
viduals pt rsists recognizably among the dwarfish adhe ve conidia found 
in Petri plate cultures 5 to 6 months ¢ 

While the adhesive conidial state of the odorous Basidiobholu 
pears remarkable in persisting through many generations despit 
presence of alien microrganisms, it occurs also in pure culture 
tube cultures of maize-meal-agar adhesive conidia are formed 
rarely and sparingly on the slanted surface of the substratum 


produced somewhat more often and in greater number 


leated 





66% 


urlace OC po ite the ub tratum (On tl 
verted into sporang! 
conidia becon 


whereas the 
by longitudina 
porangiospore alway contain 
\fter their release from the sporangia! 
| 
wWmquire ail 


rounded Many that 


ulting evyment ol 


Tite le ul 


u uall becom more 
I] then measure approximately 10» in diametet 
the odorou 


hape wi 


globo ( 
} a} | , 1 

the whole, poranpial eymentation in 
and Ie regular] 


ted with mite 
» the hairs « 


place |e abundantly 


In Petri plate cultures infe 
elongated conidia adhering firmly te r brist 
a-c; U, ae of the animals usually are tound either converted 
porangia or in proce of undergoing segmentation, thoug! 
not afttixed to mute may how evmentation in on 
It can hardly be doubted that the burdened anima 
\ chemical stimulus might be 
vhich are attached direct] toa 
evimentation take place 


that adhere to affixed conidia and -con equently 
t with the tite, it seen not impo ible that the 


contact 
the burdened 


ulting from the locomotion of 


an turbance re 
influence 


have some on sporangial development 
vholly lacking, econdary globose 
218, line | 


If nutrients are 
ranarun 


Basidiobolus according to lidam 
rise on an extraordinari| conidiophore te 
he entire i ol protopla mi 


ionally give 
enlargement that after receiving t 
| 


] ] 
ape . al lal COMMA 


tertiar' 


unfinished state Ie 


xt that the 


forth at it 
the puzzling 


an immature 


pite 


rials put 
developing early in 

tertiary conidium, whet 
the proto 


ed in Kidam’s te 
all 1 


would normal! 
1 


inp lre ation conve 
lender conid 


in its development, 
of the enlargement borne dist © 
| ITicy tie tionably repre 


not arrestes 


pla mic content 
his revelant illustration (7 


«l vlobo ( ha 


phore IT] 
ent conidium that lender conidi phore 
to an elongated conidium with an adhesive be Krom the magn 
heated for the illustration the elongated conidium measures about 
hese measurement vhicl 


15 p in vreatest W 
conidia shown in Fic 


tion ine 
}/ ya it 
differ litth 


( mM, are appro 


ache ive conidia produced by the odorou 
widtl 


length and 

trom the measurement 
j | ly | 

Hhately median Ul aqdimensional ranye 

j 1 

is to 


adiovoltu 


length and 6 to 224 for greatest 





the elongated 


olobose conidia 





\ 


Mycoroaia, Vor. 48, 1956 


hic. 4 
500 !. Terminal 


maize-meal api 
of hypha 


growing myceliun Terminal portior 
actively ex] /. Mature zygo pore 
K, L. Larger zygospore a deptl 


produced it 


produced at 


Chlamydospores a tube 
te I’) Globose cor 


ready to germina 





apparatus evidently 
zygospores | have to time 
ture prepared lor oomycetous 


roots (6 The fung 


Petri plates of maize-meal-agat 
Maryland, in December, 1951 


irst obtained in pure culture 


vith leat mold gathered 11 


ous woods near Belt 
than a score ot additional isolations hav been obt 


lation plate cultures 


collected in different 
Myer in Arlington, Vir; 
rlington, Virginia, 
on March 23, 195 
near Middletown, 


(sumboro, Delaware, on March 


\ mycelium of Basidioho 


peratures between 18° and 20 
eye ()n caretul scr however, 
an be distinguished at its periphery 
cular band expand The widening centr 
appearance as the unocet d substratur 


and reache the 
ie result that 


gar plate In strong 
ally form aerial h visible quantit 

idiary mycelia in the expanse of substratum 

ource of light has not been observed often in 


' 


When the peripheral band of a 


cope, it 


ined under a micro 


radially 


portions 
ceed 200 yu 


in thickne 


forefront divide repe: 


inother ongation 


interca 





\I ¥COLOGI 


Drechsler del 


f 


Scale —4 
20 so “a0 











674 MYCOLOGIA, § 1956 


If maize-meal agar plate cultures of Basidiobolus haptosporus are 
protected against excessive evaporation by being covered tightly with a 
battery jar, many zygospores (Fic. 4, O) may be found after 50 to 60 
days to have largely resorbed the thick wall present during the resting 
period. Where contamination by antagonistic molds is not too serious 
these after-ripened zygospores will germinate freely without irrigation 
or removal from the staled substratum, each putting forth a germ hypha 
terminating in a phototropic conidiophore from which eventuall 
yvlobose conidium is shot off \s far as could be determined fron 
unstained living specimens all globose conidia thus produced contain 
2 nuclei (lic. 4, P, a-f). Two nuclei are always discernible in elon 
gated adhesive conidia (Fic. 4, UO, a-/’) produced on slender conidio 
phores extended singly from globose conidia of zygosporic origin 
Here, as also in B meristosporus and B. ranarum, the binucleated con 
dition will persist through many successive generations of repetitiona 
development, being terminated, however, when the conidium becomes 
transformed into a sporangium through internal segmentation, or under 
goes a single division preparatory to the production of a zygospore 

In Basidiobolus haptosporus conidia are produced far more abun 
dantly from germinating zygospores than from hyphal segment Often 
not a single broad conidiophore can be discovered when an extensive 
and actively growing mycelium is thoroughly explored under a micro 
cope \pparently in many Petri plate cultures of B. haptosporus 
asexual reproduction is wholly absent during the period ot vegetative 


growth, all hyphal segments contributing their contents to the forma 


tion ol zygospores Yet now and then a small number of detached 


globose conidia are found scattered about in Petri plate cultures only 


a few days old As far as could be determined from examination of 
unstained living specimens, the globose conidia im such young cultures 
always contain a single nucleus (Fic. 4, P, g-1). Only a single nucleu 
can be distinguished in the few elongated adhesive conidia (Fic. 4, 1 
ae) sometimes found in cultures less than 20 days old. Since attet 
ripened zygospores have never been observed im cultures so young, 
these adhesive conidia must derive from globose comidia ot mycelial 
origin 

The production of adhesive conidia can obviously no longer 
to distinguish Basidiobolus haptosporus as a separate species 
conidia are now known to be formed also in B. #Heristosporu 
ranarum, Nor can a diagnostic difference be recognized any longer 
tiie difference between the strongly tapering shape of the terminal 


largement figured by Eidam (7: Pl. 9, Fig. 16) and the 
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shape of the adhesive conidia present in the material on which my orig 


nal description ol B haptosporu was based In B haptosporus and 


B. meristosporus, no less than in B. ranarum, a strongly tapering shape 
is usual among adhesive conidia formed on the glass surface opposite 
the slanted substratum in tube cultures, and would seem to result fron 
dry conditions Furthermore, in maize-meal-agar cultures of all 3 
species a gently tapering shape is usual among adhesive « midia produced 
by parent conidia lying directly on the moist substratum, and must cot 
sequently be held to result from moist conditions Presumably owing 
to lack of water the strongly tapering conidia formed on a glass surtace 
by any of the 3 species are very sparingly tipped with sticky material, 
whereas gently tapering conidia of all 3 species commonly bear a massive 
globule of vellow lhesiy star at the ape» In / haptosporu 
the adhesive conidia, as al he globose conidia and zygospores, do not 
attain maximum dimensions quite as lars as in the generally 
robust B. ranarun Phe seem approximately equal in size to the 
adhesive conidia of B. meristosporus, but apparently are | prone to 
become segmented Into sporangia 

Basidioholus haptosporus 1s adequately distinguishee 
rum by its production of smooth rather than undulated 
its very meager production of conidia from its hyphal seg: 

lack of any Streptomyces-like odor It is clearly 
B. meristosporus by its adaptation to lower temperature 
production of conidia from hyphal segments, and by it 
to produce aerial mycelium. It differs from the deseriptior 
philus K. EK. Fries (9) in its smooth zygospores, and trot 
tion of B. lacertae in its well-developed 
normally show a med 
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Klemming’s triple stain (1) and the Safranin and F;: 
staining method also gave good results 

\ dry specimen, which was soaked in water and later preserved in 
5% formalin solution, was used for the morphological study \ small 
piece of fungus tissue stained with KOH-Phloxine was found useful 
4 very dilute Crystal Violet solution also gave satisfactory results in 


studying the structure of hyphae, basidia and basidiospores 


OBSERVATIONS AND RESULT 


The specimen in 5% formaline shows a sessile, dingy white and 
gelatinous basidiocarp \ small piece of the fungus tissue was stained 
with KOH-Phloxine or Crystal Violet and mounted under a cover glass 
The cover glass was then pressed gently in order to separate the hyphae 
and basidia. The hyphae are usually interwozen. This hyphal forma 
tion gives rise to numerous radiating branches mostly terminating in 
what Martin (3) regarded as basidia. Clamp-connections are abun 
dant. The “basidia” are borne, for the most part, in unilateral cymose 
tufts of two to four along the hyphae (Fic. 3) and are transversely 
septate into two cells. The terminal cell is blunt and approximately 
isodiametric. The basal cell is longer and attenuated toward the base 
Each cell produces a globose spore, the basidiospore according to 
Martin, on a short stalk Usually the globose pores trom both the 
terminal and the basal cell are formed close to the septum. The spores 
fuse, after which the resultant, binucleate, dumbbell-shaped fusion spore 
is detached from the hyphal branch. Frequently two pairs of spores 
can be seen on one “basidium.” The same hypha bears large, long 
hyphal cells which Martin called cystidia (Fic. 3) 

In addition to the structures described above, some large homoba 


sidiomycete-type basidia are present in this specimen (Fic. 1) The 


hyphae which bear the homobasidiomycete-type basidia cannot be dif 


ferentiated from those hyphae which bear the Syzygospora-type “basidia”’ 
(Fics. 1, 3 Furthermore, in one instance, one hypha was observed 
bearing both types ol basidia (lic. 4) This indicates that the 5 Vgo 
spora is probably a conidial stage of the homobasidiomycet However, 
only Sysygospora spores can be seen in the cotype specimen (GWM 
2106/7 ) 
In the prepared slides, the hymenium may consist of numerou 

regular, straight, dicaryon hyphae with homobasidiomycete-type basidia 
As contrasted with this, some hymenial layers are mainly composed ot 


irregularly branched, short, dicaryon hyphae bearing conidia, the 5 
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if no karyogamy occurs, will develop into the 5 gospora stage (Fic 
18 ) iG 19 how the hyphal tip (7 12 , 3 4 ps) separated into two 


cell y a transverse septum. The nucleus in each cell divides to torn 


two nuclei. The next stage is the formation of two protuberances neat 


the cross wall (Fic. 20). One rises from the terminal cell and. the 
other rises from the basal cell. They are approximately equal in 
(Fics. 21, 23). Two nuclei, one from the terminal cell, one fror 
basal cell, migrate into these structures and form two external 
(Fics. 23, 24) These two spores usually grow side by side 
to form a dumbbell-shaped spore which then becomes detached ( Ftc 

During the process ol formation of the first pair ol pore 
nucleus in the terminal cell may divide to form two nuclei (FIG 
More or less simultaneously the nucleus in the basal cell also divic 
two nuclet, One protuberance rises from each cell and a 
of spores is produced (Fic, 25) \ hypha may often be seen 
one fused, cylindrical, binucleate spore ready to be discharged 
young spores not yet fused lwo pairs of already fused spore 
Ing on on hypha may also be observed frequently \fter the 
pair of spores is formed, there 1s still mu lear material in the 
Occasionally three pairs of spores can be seen on one hyphal 
(ig. 26) 

Phe dumbbell-shaped spore (5-6 * 2.5-3 1.) are very 
They are dicaryon (Fic. 27) Sometime the nuclear 
present in great amount. Frequently these two nuclei are 
to each other and in a few cases only one nucleus can found 
fused pore Phese pore germinate b producing a myce il 


(Fic. 28 


The spore-bearing hyphae and the spores of S$ 
cribed by Martin (3) bear resemblance to the basidia and the 
pores of Stilbum vulgare Vode (2), in spite of the fact that no 
of spores occurs in the latter species In Fic 
hyphae suggests very much that they are giving rise to 
type “basidia Phe fusion nucleus in one terminal hyphal cell 
paring to divided into two daughter nuclei; in the other, divi 
already occurred, and one daughter nucleus has migrated 
wollen and blunt terminal part of the hypha \ transverse septun 
will form between these two nuclei before the spores are produced 
hus, 54 Jospora appears to be a member of the Heterobasidiomycete 


lLlowever, simce Sy gospora typ basidia”’ and the homoba idliomveete 
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A NEW GENUS OF THE TREMELLACEAE 
Maru 


Secismosarca was established by Cooke ’ a 18: 25 
a gelatinous fungus collected in New Sor Wales, whicl 
hydrophora. Lattle attention was paid he genus until 
ve. Writ. 5, Letter 62: 6-7 1916) referred a second colle 
tion from Australia to Cooke's species, noting Its posse ion of gloe 
tidia Lloyd had examined Cooke type at Kew an pointed ( 
w year 


Myc. Notes 629-630 1917) he comments further on the 


the errors in Cooke's description The tollowin 


tion, stating that the spores are pale yellow 


those of an /:aidia | loyd had previou | hown that a common pect 


ol temperate North America, often listed a Tremella albida Hud ( 


ries, the identity of which 1s not certain, was unlike 
cies and proposed for it the name /:xidiopst 
14: §-9Y 1913 In 1917. he decided that Se 
;vwidiopsis alba were congeneric and transferred 
arca as S. alba (Lloyd) Lloyd Burt (Ann. Mi 
360 1921) transferred the Americans] 
(Lloyd) Burt, noting that it would be the 
vith gloeocy tidia, but adding the comment 
a yvreat pits to segregate ; ady small per 
ve character which would make a species note 

\nother pect which must be considered 
Tremella pululahuana Pat. (Bull. Soc. My 
nally described from [Ecuador and also 
Bourdot and Galzin (Hymen. Ir. 48 
dotia, believing it to be represented 1 
pululahuana sp Galzinu (Bres.) B 
(bre & Torr.) B. & G Koger 
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NORTH AMERICAN SPECIES OF THE GEO- 
GLOSSACEAE. TRIBE CUDONIEAE 


The tanuly (seovlo aAccAt Wi former! treated a a ubtamuly 
the Helvellaceae In recent classification here Boudier eparation 
| 


of the Discomvycete ha heen followed the (,eoglo aceae h 


ognized as a family in the Inoperculate and therefore tar ren 
i | 


the Helvellaceae in the Operculat In Nannteldt (1932 


of the Diseomycetes it is placed in the Helotiales and 1s recognized 
closely related to the Helotiaceae \s distinguished from the Helotia 
ceae, the Geoglossaceae is usually separated by having clavate, capitate 
or pileate ascocarps with the hymenium covering the convex upper por 
tion and the Helotiaceae having discoid, saucer-shaped or cupulat 
ascocarps (Durand 1908, Nannfeldt 1932, Martin 1940, Seaver 1951 

In thi study, Durand has been followed, with some modification 
the division of the (seoglossaceat into two tribe ‘ the Geovlo Cat 
the Cudonieae. The Geoglosseae, with ascocarps that are capitate o1 
clavate, has been treated in previous papers (Mains 1954, 1955 Phe 
Cudonieae, as discussed here, has ascocarps that are puileate Imai 
(1941) has treated these taxa as subfamilies, Geoglossoideae and Cudo 
moideae, and has recognized a third subfamily, the Hemiglossoideac 
for one genus /femiglossum, which has branched coralloid ascocarp 
with unilateral hymenia. This genus has not been reported for Nortl 
\merica 

The genera of the Cudonieae appear to occupy positions intermediate 
between the Geoglosseae and the Helotiaceae Leotia has multiguttulate 
ascospores (Kic. 3) simular to those found in Vicroglossum of the 
Geoglosseae but the structure of its ascocarps differs from that 
of the other genera of the (seoglossaceat The ascocarps consist Of a 
central tissue of gelatinous hyphae separated from an outer layer of 
gelatinous hyphae by a distinct layer of non-gelatinous hyphae (Fic 


2,8 This is a structure which ts found in Ombrophila and Ascotri 


Paper from the Herbarium and the Department of Bota 


of Michigat 
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mella of the ¢ Imbrophiloide ae of the Helotiaceae : 1 
Leotia differs from the 1: r genera in having well developed 
ascocarp 
ris cd tingul ed from other genera of the Geoglos 


the long filiform ascospores (Fic. 12) Nannfeldt (1932) placed thi 
genus in the Ostropaceae of the Ostropale It, however, does not have 
asc1 with wall hemuspherically thickened at the apice and lraginenta 


tion of ascospore which are given as characteristic of that famil 


Phere is considerable variation in the shape of ascospores in the Geo 
gvlossaceae and the genus is retained lpostemidium is included in the 


Durand It has filiform spores like librissea but tl 


(,eoglossaceae by ( 


ascocarps are sessile and pulvinate and therefore it 1s excluded 


Cudonia is closely related to Spathularta in the Creoglo Cat It ha 


imilar ascospores, which in some species produce conidia on sterigmata 


(Fic. 18), as in some species of Spathularia (udonia lutea, like Sf 


thularia velutipe has the hymenium covered by a well developed met 


brane until late in the development of the ascocarp (Fic. 16 On the 


Cudonia is related to /lelotimm As has been dis 


l ee 


other hand, 
elsewhere (Mains 1956) the ype pecies of Cudoniella (Cudonti 
queletu Helotium aciculare), which has been included in the Geo 


glossaceae Schroeter 1897. Kehm 1895. Clements and Shear 1931 


is the same as that for //elotium xcept for size, the ascocarp 
Helotium aciculare are very similar to those of Cudonia in form 
tructure The principal distinction 1s in fusoid ascospore 

Cornet 1930), in hi tudy of the evolution of the a cocarp 1 
Discomvcetes, has concluded that “Cudontella aciculari occuple 
intermediate position in the series between the Helotiaceae and 
(jeoglossaceat Only relatively few of the many species whicl 
been included in //elotinm are similar to Helotium aciculare \ 
cussed elsewhere (Mains 1956) the inclusion of //elotinm (Cudoni 


as typified by H. aciculare in the Geoglossaceae would involve extensiy 


tudies concerning the limitations of the genus //clotinm, the relation of 


venera im the Hlelotiaceae and probably a realignment of the genera ot 
the Helotiaceae and Cudonieae. In this study it is not included and the 
Cudonieae as recognized by Durand has been followed with modificatior 


; 


as discussed H[lelotium has. however. been included in the ke 


CONVETIIETICES 


Geoglosseae 
1954, 1955 





Cudonieae 


Irom al 
menia 


| & pored ospore ubtu 


metric, n ly multiguttu 


ind treat 


differing most] 
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medulla and the ectal layer on the lower side of the pileus. The 
layer of the stipe consists of gelatinous hyphae similar to those 
central core \lthough they are very interwoven, they appear 
from the non-gelatinous layer and develop outwardly \ continuation 
of the outer layer forms the ectal layer of the lowe1 

Che structure of the ascocarps ol Leotia relate species ot 
(Ombrophiloideae of the Helotiaceae sensu) Nannfeldt According 
von Hohnel (1918) the ascocarps of Ombrophila violacea, the type 
Ombrophila, have a structure similar to that which has been d 
here for Leotia The ascocarps of Ombrophila are substipitate t 
tipitate and the hymenia plane, plano-convex or somewhat concay 
hould be noted that the a cocarps of Ombrophila clavu which 
recognizes as the type of Ombrophila, do not have this structure 
Hohnel, however, excludes O lavus trom Ombrophila and 
that it belongs in //elotium lscotremella pla Nannifeld 
Ombrophiloideae, also has ascocarps having an ou and innet 
nou ue separated by a non-gelatinous la The ascocarp 
essile to substipitate and the hymemia plane to conve 
therefore principally in having well cle veloped stipe 
hymenia. This is also true for Ombrophila albicet 
carps of this species also have the structure of / 


therefore transferred here to Leotia 


[LEOTIA LUBRICA Fr. Syst. Myc. 2: 29 1822 Fics. 1-4 


LLeotia punctip Peck, Bul. Torre Bot. Club 34: 102 190, 


\scocarp cespitose, gregariou or ometini ‘ : cm 


long, pileate, gelatinous or under dry conditions appearing somewhat 


fleshy, buff, ochraceous or cinnamon, sometime vith a greenish tinge 


or olivaceou piles convex, mooth or omewhat furrowed or wrinkled 


| 


above, squamulose below, 840 mm broad consisting of three layer 
continuous with those of the stipe; stipes terete, equal or somewhat 
enlarged below, 5-10 mm thick, minutely squamulose or furfuraceou 
consisting of three layers, a central core of interwoven gelatinous hyphae, 


a middle layer of non-gelatinous longitudinal hyphae and an outer layes 
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publication of / chlorocephala by Schweinitz in hi 


Carolinae published in 1822 and to the publication of / 


Persoon in his Mycologia Europaea pt 
Rogers (1944) has concluded th: 
Carolinae was published later 

paca Consequently L. atroviren 

L. chlorocephala fevensont Berl 
Vassec (1897 and Durand. howe 


of L. lubrica 


1LeOTI ISCOSA Kr. Syst. Myce 2 


Leotia stipitata schroeter eng] 


\ cocarps ct pitose or scattered, 
imilar in structure to L. lubrica, piler conve 


thick, olive-green to dark green: stipes terete or somewhat flattened, 


10 ith thu } - white, vellow or orange, vreen pun tate or turturaceous 


i 


asci clavate, 125 160 x & ll p; ascospores ubfu oid to narrow! 


soid, straight or slightly curved, rounded at the 
multiguttulate paraphy es filiform, branched below, some 


it the apices, green above, usually somewhat 


iglutinated 
amorphous matter 


Cy oil or on rotten wood 


July 24 to November 13 
specimens studied: 43 from Massachusetts, Michigar 


hire, New York, North Carolina, Oregon, South Carolina 


Virginia, Nova Scotia, Ontario, Quebec (all MICH 


Phi pec was treated by Durand as / 


imilar to L. lubrica and is distinguished from 


pile: and white to orange stipe It might be 


varieties based on the color of the stipe 


Leotia albiceps (eck) comb. nov. Fic 
Ombrophila alliceps Peck Ann. Rep. > 


\scocarps solitary, gregariou 
tipitate, gelatinous with gluten often covering 
of the pileus, drying horny, structure similar to / 


tery 


pherical, 3-12 mm broad, 2—3 mm thick, wa 
with th 


first, becoming ochraceous to army brown, 
on the upper surface, with the margin becoming recury 


2 } ith thre k below, above widening into the pileu 
through irregular drying of the gluten, brown 
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ny trom) near the Apex, variable in lens 
filiform, very variable in length (80 
tate; paraphyses straight, simple or br 


at the apices 


()n decaying wood, leave el in cold 
Collected in Michigan from June 13 to August 6 

pecimens studied > 27 from Coimnecticui, Michigan, 

York, Washington, Ontario, Quebec (all MICH ) 

Chis 1s a species which develops under cold wet condition 
fruits early in the year submerged in cold running water where 
ascospores projecting above the hymenium vibrate im the str 
vive it a white silky appearance 

Durand distinguished |’. foliorum from lV’. truncorum on difference 
in habitat and sizes of asci and ascospore The ase of | fruncorun 
vere described as 200—325 & 5§ 6» and the a cospores as 175-250 k lu 
and it 1 tated that the pecies cle velops on wholly or partly ubmerged 
ticks in brooks mostly in high altitudes. Jl’. foliorum was described 
from one specimen on dead oak leaves, acorn cups ete. m a wet place 
and the asei are given as 150-180 5 Op and the asco pores % SO—100 

lp \ study of part of the type collection (Rel. Farle 

' 


has resulted in finding ase1 150-200 » long and ascospore 


n other collections examined in this study, considerable difference 


in ascospore length were found \lthough collections from submergee 


wood tend to have longet pores than those on leaves and stick im wet 
places, collections with asci up to 300 and ascospores up to 200 and 
250 »% have been seen from the latter \lso in submerged collectior 

short ascospores (up to 135 and 150) occur. It therefore seems de 


irnble to recovnize only one species 


CupONIA Fr. Summa Veg Scand. 348 1849 


\scocarps pileate tipitate, fleshy r fleshy-leathery, pilei usual 
convex, with the hymenium on the upper surface, sterile beneath, wit! 
the margin often involute : asci clavate, I, 8-spored ; ascospores aciculat 
or narrowly clavate, hyaline, l-celled or multi-septate ; paraphyse 


horn, hyaline 


Type species: Cudonta circinans b1 

Durand treats three species of Cudonia tor North America, 
comans, ©. lutea and ©, ochroleuca. The identity of the last specie 
very uncertain It was deseribed by Cooke and Harkness from a speci 


men collected at San Katael, California Durand states that the 
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CUDONIA CIRCINANS Fr. Summa 


Leotia circinans Fr. Syst. Myc. 2 


\scocarps gregarious or cespitose, pileate, stipitate 
leathery, 1.5-7 em long; pileus thin, up to 2 em broad, conve 
wrinkled or sometimes convoluted, cream to dark brown, wit! 


menium on the upper surface, with the lower surface steril 


margin often involute ; stipe terete, 2-12 mm thick, furfuraceou 
1. 
le 


to ridged, drab to dar} brown: asci clavate, 90-150 * 8-10 » 

acicular (28—)32-40(—46) x 2p, 1-celled or sometime evel 

the wall thin, gelatinous; conidia commonly produced on short sterig 
mata by the ascospores, subspherical to broadly ellipsoid, 3 
hyaline, sometimes replacing the ascospores in the asei; paraphy 


form, branched he low, trongly curved or uncinate above, hy: 


(Jn soil, le commonly on rotting wood Collected 1 
from August 4 to October 3 
Specimens studied : 99 from Colorado, Idaho, Michigan 
Oregon, Tennessee, Washington, Nova Scotia (all MICH 
This is the most common species in North Americ: 
considerably in color In the fresh condition the pileus mi: 
pinkish buff, cinnamon-buff, vinaceous buff, avellaneous or 
and the stipe usually darker, drab, vinaceous brown, wooe 
bone brown. Fries commented on the variation in color 
Phe central portion of stipe and pileus consist 
interwoven hyphae and may become hollow in 
The hyphae of the outer portion of the stipe and lower 
pileus are compact more or less parallel to the surtace The furfura 
ceous condition is due to groups of short branches arising trom the 
outer hyphae and consisting of short ellipsoid to oblong cell 
Nannfeldt (1942) has followed Bresadola in recognizing 
C. confusa in Europe which is distinguished from C. circiman 


by ( olor 


4 LUTEA (Pech 
Kics. 15-18 
Vibrissea lutea Peck, Key 


Leotia lutea ¢ ooke, Bul. Buffalo So« 


\scocarps gregarious or scattered, pileate, stipitate, fleshy, drying 
leathery, 1-6 cm long; pileus up to 1.5 em broad, convex above, margin 
often involute, upper surface smooth, frequently with portion 
veil adhering to the margin or as patches on the surtace, y 


orange buff, ochraceous or ochraceous buff, the lower surtace 





turturaces with ridg 
up to 6 mm thicl concolorou 
furaceous 

SO65) | or 
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imens studied 


Nort] 


( arolina. ()} ] 
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tat hboid 
which give the furfuraceous conditiot 


the 


later breal 


, \ continue 
young condition over the hymen 

nto patche and sloughs off 
Cudonia helvelloides 
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Ito & Imai in fap: 


ize, 48-60 * 1 2p 
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cospores similar in 
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predominantly beech forest In association with the 


fungus, three investigator Banhegyi (2), Boudier (3 


have reported finding a small (2—6 cm diameter ), similarly 
late to applanate Discomycete, Peziza proteana, In all 
mucrochemucal character that | have been able to 
common, cupulate form is identical with the cabbage-head 

imple tructure 

results of my investigations of the ty pecimen 

yver twenty additional collections of the cabbage 

tend to support fully the conclusions of Boudi 345 
(15), Neuwirth (17) and 


) 


e, compound form of 17 


is an undifferentiated, sterile 


biel 


author a tips ait large l 


portion ol the cabbage he id fruitbods appeal! 1 


apothecia Mise tovether secTIoOnN ol the 


locule confirm thi for between the hymenial 


thecial lavers grading into t pical excipular layer 


hack to back I hie fruithbody ot tl 
thought of as a single apotheciu 


| ascocarp Since it occur regular] ilor 


iteana it een) highly likel that the cabbage head tort 


1 


under certain stimuli There appears to be 
whether this change 1s genetically controlled 
authors (Setchell (24 
who have referred 
i peridium is pre 
be analogous to a peridium othe 
outermost ipothecia The iscl are 
ently functional, which would seem ample 
fungus from the Tuberales and placing it 1 
he micro COP and muicrochemical ch; 
hunyu clearly exclude it from. the 
treated by several author ( Banhegyi 
Phillips (19), Saceardo (21), Seaver 
characters leave no doubt in my mind but that the 
hould be placed in the genus Pesica Phe ; IS ape 
(at times very strongly ) as is characteristic of the genu 
pores provided with two guttules are chara 
Galactinia (treated by some authors as a separate 


hould be referred xcept for certain difference 
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yrevent the transfer of Massee pithet to the genus Peziza, namely 


| 
Pesiza philipstii Cooke, 1879. The next st available epithet appears 


to be proteana, which happens to be based on the cupulate form, and 

when treated under the genus Pezsiza this epithet must be used 
evidence pointing to the origin of the cabbage-head fungus at various 

times directly from the cupulate form of P. proteana (or, with equal 

possibility, vice versa) leaves no doubt in my mind that the two entit 

hould be treated as minor, intraspecific tax: one specie 

tatus (as well as specific and generic status!) has been proposed 

pa t, but I feel to term these more than forms 1s to overemphi 17 

nological permanence and _ stability [ elect (as permitted 

Code, 14: Art. 70) to use Boudier’s varietal epithet rather tl 

earlier specific epithet for transfer and typification on the | 

resulting name is far more deseriptive 


bee Corrie 


Peziza (subgen. GALACTINIA) PROTEANA (| 
rassoides (Boud.) Korf, comb. nov 
Gyromitra philipsu) Massee, Br. Fungus-k] 
non Pesiza phillipsu Cooke (ut “phillipst’ 
1879 
Durandiomyces phillipsii ( Masse 
(Operculates) p. 242. 1928 
Daleomyces philipsu (Massee) Seaver, 
culates), suppl. ed. p. 337. 1942 
lleuria (Galactinia) proteana Boud 
Soc. Myc. Fr. 15: 5] 1899 ct! 
Galactinia proteana (Boud.) Sac 
oides (Boud.) Sace. & Syd. in Sacc., S Fung. 16: 709 
Pesiza proteana (Boud.) Seaver var. spara di Boud 
rand, Mycologia 11: 1 1919 
'/nderwoodia sparassoides (Boud Banhegyi, Ind Hort 
Univ. Budap. 3:19. 1937 
Underwoodia campbellu Sac ut “campbell 


1909 cyl) 


Ihe identity sign ( 
equality ig? ( indicate 
holotype or isotype material examu 
material examined. Herbarium abbrevia 
ish Museum (Natural History) ; 
Saceardo Herbariun Padova; 


d'Histoire Naturelle, Paris; U¢ 





{ ubgen 
proteana 
uria (Gala 
Fr. 15 
(,alactinia 
16-709 
Pi 


Proteana Boud 


Prilport prope 





I’. proteana } 
, 
pecial yeni 

My vestigation 
ias evidently operculate 
well illustrated by Mi 
ascocarp 1 mall (3 em diam in the 


pecimen I f Ina 1 


larver than the smallest know1 


and to the ame 


Like the latter it belongs to the genus Peziza 


Galactinia The spores are much larger and broader (subsphert 
than those of I’. proteana, usually have only ingle guttule 


lightly brown (but the brown color may to fixation 


1 the pore 


bedding of the pecimen ) Chey recall th 


Boud (5 pl 285 - but my examination of authents 


of the latter indicate pore and tissue difference 
perhaps brownish, spores recall some species of Plica 
but do not match any pec known to me Since 

late pec of Peziza or of “Plicaria’ that ha imilar 
charactet ’ I am accepting itasa good pect Peziza { 
tinia) shearii (Gilkey) Korf, comb (basionym 


hearu Gilkey, Oreg. St. Monoegr., Stud. Bot. 1: 26 1939 
In My) Gilkey’s (10) most recent treat: 


Daleomvce gardnert’ from the Tuberales, ; 1 hk added 
indicate that this disposition leaves the placement of 1). shearu 
On the basis of my investigations, both speci belong in Pez 


their bizarre development of compound ascocarp 


[1]. SPARASSOID FORMS OF OTHER OP! 


pecies, both apparently referable to / 


lwo paras oid 


Galactinia, were described by Hennings (11) from Java 


formis (P. Henn. in Warb.) Sace. & Syd. in Sa 


from 1’. proteana f. sparassoides and from P. shear, to judg 


original deseription and_ plate P. thihodensits (P. Henn 


Sace. & Syd. in Sace. would appear from the description to be 
oid form, though le highly developed, of yet another specie 


('nfortunately | have been unal 


to loc; 1} type pecimen 


ile | 
pec for study 
In the type subgenus of Pesiza, the saccate form of the type 


P. vesiculosa Sow. ex Hool I accal | r., may be considered 
senting a less highly developed condition wholly analogous to 


pound ascocarp Ol the para oid forms mentioned above Boudier 
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Clements, F. E. and C. L. Shear 
Durand, E. J 
* ‘ ll 





718 Vi ycoLoai 


Fischer, E. 1932 l uberineae 
Pflanzenf. I]. 5b (8): 1-42 
Gilkey, Helen M. 1939 
Monogr., Stud. Bot. 1: | 
1954 Puberal N. A Fl. II. 1: 1-3 
Hennings, P. 1900. Fungi Il. /n Warburg, ¢ 
Hone, D{aisy] S. 1906. Some western Helvellinea 
Korf, R. P. 1952. Two technique 
discomycete lrat Br. Mye 
Lanjouw, J., ed. 1952. Internation: 
num vegetab. 3: 1-22# 
Le Gal, Marcelle. 1941. Les 
ippl. 6: 56-82 
Massee, G. 189 British Fungu 
Neuwirth, F. 1946 lleuria Py 
tudia Bot. Cechos!, 7: 172-185 
Nusslé, Helene A. 1936. The 
Phillips, W. 1893. Gyromttra 
31: 129-132 
Saccardo, P. A. 1902. Syllog 
1909 Notae mycologicac 
Seaver, F. J. 1928. Nortl 
New York 
1942 North America 
New York 


Setchell, W. A. 1924 





NEW GENERA OF FUNGI. VII 


tandpoint 
tematy0 


1 
COlOY!1 





ts. 1956 


We can only hope that >¢ problems have beet olved more 
or | atl factorily, tl lat: n obtained may lend then elve to 


certain conclusions of a more general nature 


‘The olution of taxonomi« problems hecome CA the more facts 


are known about the representatives of a group, viz., the more char 
acters of the known species have been studied, and the more representa 


tives of the groups involved are lly described [ have, 


papers, repeatedly indicated that research on tropical and generally 


“exotic” floras plays an important role far beyond the program of get 
ting acquainted with the plant life of the entire globe, insofar as it lead 


to the discovery of species which may throw a new and often revealing 
light on otherwise difficult taxonomic problems. This method has been 
applied successfully for the solution of the question regarding the status 
of the genus Poromycena Van Overeem. It was found that an abrupt 
hiatus between the section Purae of Mycena and the genus Poromycena 
does not exist, since certain forms of Mycena aff. pura with strongly 
poroid hymenophore « in the American tropics (see Dictyoploca 
holoporphyra (Berk. & Curt.) Dennis in Dennis, Trans. Brit. Myc 
soc. 34: 475 195] Wycena pura (aff.) R. Singer & A. P. Digihio. 
Lilloa 25: 237-232 (1951| 1952: ef. also Singer, Mycologia 45: 886 


} 


footnote 6 1953) which approach Poromycena violacella to 

degree that the only difference remains in the reaction of the spore 
wall | also wish to recall the solution of the problem regarding the 
position of /ayodia subgenus Clitocybula which became possible only 
through the studies made on Patagonian representatives of that group 
(see Singer, Mycologia 45: 886. 1953 and Sydowia 8: 110-111 
1954). Other examples are the analyses of the genera Thaxterogaster 
(Singer, Mycologia 43: 215-228. 1951) and Brauniella (Singer, |alloa 
26 102-108 1953) as well a everal details of the classification of 
the boletes which could not be solved by examining merely the Europea 


representatives of that group 
In the case of the amyloid-spored Tricholomas and Clitoeybe 


have likewise been able to study some typically “exotic” groups of spe 


t 


cies which, in my opinion, throw a new light on the entire problen 
Kirst of all, we have in the area of the Nothofaqgus woods of southern 
South America an interesting genus, Porpoloma Sing., which, in spite 
of its external similarity with species of 7richoloma (to the point that 
each of the three representatives may be mistaken for one common spe 
cies of Tricholoma, a feature expressed in the specific names proposed 
for them, see Sydowia 6: 198-201 1952), differs in several, not mere] 


riic roche NCA 


one, characters of importance so tar as structural and 
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the typical Clitocybes, we cannot classify 7richoloma pes-caprae with 


the other Tricholomas, but have to transfer it to Porpoloma as a 


special subgenus 
PORPOLOMA Sing 


Subgenus Porpoloma. Context odorless; mycelium apparently my 
corrhizal; species of the Southern Hemisphere: 7. seyunctum, P. por 
tentosum, P, terreum 

Subgenus Pes-caprae Sing. subger 
ter haud mycorhizogeno; species boreali 


Sing. comb. nov. (Agaricus pes caprae V's 


\nother group of species, obviously similar to those mentioned above 
has been observed in the American tropics It is represented by Den 
nistomyces griseus (Dennis) Sing. and 1). glabrescentip Sing.. the 


first from Trinidad, the second from Brazil 


The genus Dennistomyces was described as having partly ascendant 
or erect-depressed terminal cells of the epicuticular superficial hy 
which are similar in shape to the cheilocystidia, which are numerous and 
make the edge of the lamellae heteromorphous. Broader and more con 
spicuous, very numerous, cystidia are also found on the sides of the 
lamellae. LD. glabrescentipes is probably terrigenous; /). griseus grow 
on humus. Both have hyphae with clamp connections and smoot! 
amyloid, ellipsoid spores Their habit is definitely tricholomatoid 

These species are not closely related to any known agari Com 
paring them with other amyloid-spored Tricholomataceae, one might 
think of Porpoloma, Hydropus, and /Heimiomyces, considering the 
Dennisiomyces species tentatively as pleurocystidiate representatives of 
those yenera whose diagnosi would have to be emended to accommodate 
the two species However, they differ from Porpoloma not merely in 
the presence of pleurocystidia, but in the structure of the epicutis, aside 
from the fact that there does not appear 1 any similarity in habitat 
and area \s tor Hydro} f there 1s also a detinite difference m7 
the known species of that genus and the two species: mentioned aboy 
far as the structure of the epicutis of th leus 1s concerned 
ascendant or erect cells of the latter are alway typicalls broad 
rather voluminous in //ydropus, and the habit of the specie 
collybioid-omphaliod rather than tricholomatoid I] 
be the genus one ts most likely to arrive at when attempting to determine 


the tw » neotropical peci i he keys available for the identification 


ol ayaric genera Neverthel . the appearance of true Heiumom 





wodating 
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\ third group of specie obviou 
treated, consists of a single European represen 
one more neotropical specie described by Det 
hbrunneum Wenmnis, recent ransterred by me 
ny 

fhe genus Dermoloma ( Lange Ing 
only on a temporary basi ince its relation 
cellular epicutis were somewhat doubtful, inasn 
i single speci h of a second 

entially identical d ve chara 


! 


merety repre entatiy al treme 


can be con idered a well detined all grou 


porous tricholomatoid agari It is signific: 


known at present belong to two extremely different flora 
eparated geographically ituation constitute 
parallel with that observed in tl f genus P 
underscores Kuhner’s conclusion that th amylosporou 
not of recent origin The tropical species, as the tempe 
apparently non-mycorrhizal, clamp-bearing, smooth-spored 


by a hymeniform lay ‘ ysts on the pi 


DeERMOLOMA (IL. 
ex Sing 
Tricholoma subgenus Dermoloma 
1933 
Spec rypicA: D. cunetfolium (Fr 
ensu. Lange (7 richoloma cunetfoliun 
Bot \rl ral 12): other pect LD) wtroo 
Tricholoma atrobrunneum Wennis, Tra 
1951) 
I do not wish to enter the question of 
lricholoma elytroides (¥t ensu Romagne 
personally the european speci 
pecies considered synonymous Romagnesi, viz 
DYOSUN 1. Smith & Walter, but the character ot that pecs 
not seem to coimeide tull vith the de cription of the | uropean 
and my material 1s not sufficient to corroborate or contradict 
clusion that the latter 1s merely an extreme form of the form 
self, the po ibility of a necessity of emending the genu 
© as to accommodate, aside from J). cunetfolium and D 


also forms with an indistinet or reduced epithelium or hy: 





r iad 


P. kalchbrenner1 


rel j id 


P. cyathiformis 





Not combu 

itis differes 

Habit clitocybo 
opaque 


| 


‘ ' 
lignicolou ma 


L.. Pileu 


cuinamot 
but mor 
earth or ¢ 


H. Habit tricholomatoid 


M. Gigantic light-colored 


ubtomentose 


M N ot comb 








TROPICAL FUNGI IMPERFECTI 


isolated 


This paper consist ‘ hyphom 


vcoete whicl vere 


from fragments of palm leaves, angiospermous wood and a termite nest 


collected in the Republic of Panama and the Panama Canal Zone Lhe 


materials were collected by G. W. Martin and A. L. Welden in Jul 


ind August, 1952, under a National Science Foundation Grant 


he materials were wrapped in newspaper obtained in Panam 


then kept enclosed in manila envelopes until opened tor thi 


Portions of the materials were removed from their containers | 
of sterile forceps and were placed into sterilized petri dish The 1 
rials were moistened with carbon treated distilled 


throughout the course of study 


In order to study development of conidiophores and conidia 


the isolate were grown on micro-culture licle Weal 


xtrose agar was used as the medium in the micro-cult 


mucro-culture lide described by Shoemaker (9 wa 


Abbreviations of the collecting Areas 3 ‘ follow olorado 


Island, Bt Chiriqui Province, Chis ‘ ) 


eri; 


VARIOTI Lanier, | 


134 Cultured from palm leaf collected 23 June 1952 
' 


chamber March 1954 (GWM 


lected 28 June 1952; put in moist chamber | 


N/ 03 Cultured from palm 


(JLIOCLADIUM PENICILLOIDES Corda, Icon. Fung 


1y¢ Cultured from old termite nest collected 


moist chamber 24 Feb. 1954. GWM &7/64 


pt trom the 
Doctor 


pec 
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STACHYBOTRY ATRA ( orda, Icon Fung 1: 


hi Cultured from palm leaf collected 28 Tune 1 
chamber 1 Nov. 1954. GWM 8792 


OPHORA VERRUCOSA Medlar, Mycologia 7: 203, f. 1 1915 
13 Cultured from palm leaf collected 28 June 1952; 
chamber 1 Nov. 1954. GWM &771 


put In moist 


GONYTRI M MACROCLADUM (Sacc.) Hughes, Trans. Brit. Mycol 

34: 565, f. 3. 1951 

14 Cultured from palm leaf collected 28 June 1952; 
chamber 5 March 1954. GWM &772. Cultured from angiospermou 
lected 18 Aug. 1952; put in moist chamber 20 Sept. 1952 


WM AZ4V0 


j 
wood COl 


CORDANA PAUCISEPTATA Preuss, Linnaea 24: 129 

134 Cultured from angiospermous wood 
put In moist chamber 24 Keb 1954 (;sWM 
CLADOTRICHUM sp 


134 Cultured from angiospermous wood 


put in moist chamber 18 Sept. 1953. GWM 


CLADOSPORIUM HERBARUM ( Per Link « 


1829 


14 Cultured from palm leaf collected 2 
chamber ] Nov 1954 (G\\ \I N//4 


PORULA HERBARUM Link ex Fries, Syst. Mycol. 3 


14 Cultured from palm leaf collected 28 June 


chamber 5 March 1954. GWM &775 


CURVULARIA GENICULATA (Tracy & Earle) Boedijn, Bull. Jard. Buiten 
vorg 13: 129, f. 3(3), 41). 1933 


lune 


144 Cultured from palm leaf collected 
chamber 5 March 1954 GWM 8776 


Phese specie vere reported from 
54 4 1940. Most of them were pre 


Barro Colorado Island 








COLOGI 


1. , 
apparentiy common spect been poor! 


kolko (3). In proposing 


ribed the vecies in 1944 


the combination 


, 
and des 


occurrence 


(6 propo bination 
or conidia ; frequent 


acteristi eparation ol 


chains hay been reportes 


more | 


oand tsrove 


tatement of Skoll 


where the distal spore 1s the 


the oldest.” Stemphyhum pore 


those of /llternarta 

found conidial chain nfrequent occur 
Stems hivlium type spore The obviou 
difficult eems to be the decision a more 
fundamental | believe the conidial shay more 
the 


i 


eparation of the two genera and have wsen to retain 
h lima con ortials lor the eC 1 I} ted here 

| 
ert Sydow, Annales Mycologici 12: 204 1914 


SPORODESMIUM BA 
he Cultured from palm leaf collected 


1 Nov 5 (GWM &784 


ch unbetr 


Cultured 


March I! (;WM 


i ‘ 
collectes Aug Im mol 


occur nonly on 


p 
Ie Cultured from palm leaf co 
24 March 1954 GW VI N7 i 


( hanibe I 


RORIDUM ‘lode ex Fri 


ViyrorTuHeCcIUM 
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leat collected va 


134 Cultured from palm | 


5 March 1954. GWM &78&é 


chamber 
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Sporodochia subglobose, superficial, black; setae many, s 
tate, black, pointed; conidiophores obclavate, branching < 
conidia lunate, unseptate, hyaline 





Sporod 
stalk, with 


scattered irregularly over } porodochium conidiophore 


the } uctification, branched 


crowded, covering it} +} 
branches forming abundantly produc 
hecom}i iline. euttulate 


5-21 


ct 1On, 

lunate, 
The vyener 

genet 


cht 


generic relation 
nl the chara 


septate 
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MYCOLoGIA, 
keyed out in Clements and Shear (1), name being shortened 
to Neottiosporis Furthermore, no species was designated. Graniti 
(2) described a species, N. Triseti Graniti from Northern Italy, which 


1 
? 


thus becomes the type and hitherto the only representative of the genus 
Graniti also supplied a formal Latin diagnosis of the genus 

The fungus described here as new, \. radicata, represents a second 
pecies to be referred to the genu It differs from N. Trisett mainly 
in the larger spores and the smaller and paler setae and the shorter, 
more slendet spines, at the tips of the spore 

Chis distinctive fungus appeared but once on the same bark that 
produced, among other things, the new genus, Umbellula the Dema 
tiacene It was readily secured in pure culture, and fruits 
ments of dried blue grass covered with plain agur 
mycelium often reaches bits of blue grass immersed in 
ends up a black, rhizomorphic strand to the surface, where t] 
fication form \s the agar dries, this may nain as a blac! 
there is no suggestion that such a stalk would occur in naturs 
ever, the original fruitings, and those developed on the fragment 
remain at the surface of the agar, do have a narro ved, talk-like 

he Cultured from bark collected 22 A 4 1952: 
chamber 19 Sept. 1952. G\VM &720, tyre, in herb. SI 

[ wish to extend my appreciation to Dr. Donald 


checking and correcting the Latin diagnose 


Chis work was done in the Mycological Laboratory 


L'niversity of lowa under the luipervision ot Prote oO 


MMARY 


lwenty-eight species of hyphomycetes are listed as isolates fron 
materials collected in the Republic of Panama and the Panama inal 
Zom The materials consisted of fragments of palm leave ing1o 
permous wood and a termite nest which were placed into moist chai 
bers. Conidial ontogeny was studied in muicro-culture = slice \s 
result of this study one new genus, Schizotrichella, and two new species 
S. lunata and Neottiosporella radicata, are described 
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CHAETOSEPTORIA WELLMANII IN MEXICO’ 


LIAM D. YERKES, JR 


(WITH 2 FIGURES) 


Chaetoseptoria wellmann Stevenson lycologia 38: 530, 1946 


pathogen of the common bean, Phaseolus vulgaris L., is here reported 


from Mexico for the first time 
The leaf spot caused by this fungus was observed throughout the 
Central Mesa in beans during the summer of 1955 Che organism has 


been reported previously only from El Salvador 


paginatiol 
2 Assistant Plant Pathologi 


Rockefeller Foundatior 





material differs 
specih ith th 


120-170 uw 75-160 
)-140 


150-350 yw 


© pye nicdia 


The conidia trom t 
hown with eosu 
as few and scattered spots material the 
pycnidia are abundant and distributed tl 
especiall 1 valent 
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Mexican material are faintly zonate uggested that the 
tion of the pecie be emended as follow 

Leaf spots round to irregular, brown, lighter in the cent 
zonate, margin reddish; pycnidia amphigenous, scarce to abundant 


the center of the leaf spot, dark-colored, subpyriform; ostiole well 


defined, circular, 15-50» in diameter; setae straight, 3—9-septate, 3-6 p 


I 


diameter, 60-225 4 long, 3-9 in number; conidia hyaline, acicular, 
traight to curved to fle ous, 6—-8- (mostly / tat 70-160 2.5 


ty. In living leaves of Phaseolus vulgaris | 


\lthough some plants were observed 
more lesions per leaf (Fic 
in yield 

\ll types of Mexican beans were susceptible but those 
race were most severely attacked. The fungus was encountered 
beans throughout the states of Mexico (below 7500 feet), Puc 
Hidalgo, and in portions of Michoacan and (Queretaro 

The Mexican collections are deposited in the herbarium otf the 
Office of Special Studies of the Mexican Ministry of Agriculture at 
Chapingo, Mexico, in the herbarium of the Bureau ot Plant Industry of 
the United States Department of Agriculture at Beltsville, Maryland, 
and at the State College of Washington, Department of Plant Pathology, 
Pullman, Washington. 





SOME LEAFSPOT FUNGI ON WESTERN 
GRAMINEAE. X 


Cylindr« 


Ma 





742 MyCOLOGIA 
KANSA Manhattan, August, 1' 
gerard: Vitman (A. furcatus Muhl 


State ( ollege, Ie 


153, on living leaves of Andropogon 


in grass breeding nursery, Kansas 


Pickett, ryrpe: KSC R3678; W 37 399 


be 4 \. Conidia of Cylindrosportum androf 


Pycnidiospores 
ot Hendersonia sp. on Stipa 


p 40 km of Durango, Mex (I 
( Pyenidiospore of Septoria anthoxanthina 


Beacl Oregon (WSP 37456) DD. ¢ 


Hernandez coll 
ol Inthoxanthum odoratum 

onidia of Gloeocerce 

kilymu jlaucu Dose wallip River, Wasl (WSP 37466) 


Hendersonia culmicola on Melica imperfecta, San Bernardino Mt 


portum memersu on | 


| Cor idia ot Gloeo nicum lif 
National Park, Wash. (WSP 42027 G. Pycnidi 
hestuca bulata near Potlatch, \ One 


$2041) H. Pyecnidiospores lenoph | 


{ l } a donact 
Festi efli ith of Boise ( ) 1 dy, \ 
Microspore toria lla 

(WSP 42085) 


from type of I’h flict 


|. Same as G but 


a digttarta 
All figure drawt vith 


amera lucid: O00 





aterial to Wenatchee 


lorm beneat 


( 
gate pustule 
exposing an elongate 


microscope this appez 


pac layer of clavate conidiophors 
write! decided afte considet 


S. Olive, who 


riun 


iment 


vent in «ce 


atous, appear 


60-100 5% 
lindrical 


' ft 
ie 
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treaks not averaging more than 1.5 mm long. They could 

taken for the early stages ol powdery mildew Phe lightly 

masses were sub-cottony but semi-gelatinous when w 

later increased in size, becoming buff, and measuring 

0.5 cm. The spores are similar to those from 

Trisetum, 13-17 * 1.6-2.1 yp, and most of them were fus basally in 
pairs (fic. 1, D) Although on a different host, this fungus appears 


to be the ame as that from Alaska The habitat was a small 


meadow 
and brushy area along the river at an elevation of about 1500 feet 

COLLETOTRICHUM GRAMINICOLA (Ces.) Wils. occurred on a few 
leaves of Poa stenantha Trin. growing in the shade at Sandy Cove 
(slaciet Bay, \laska (W SP 37333) The habitat is unu ual, the gra 
being a relic from earlier succession in the deglaciated area 


‘ 


no other collection of anthracnose on this host No doubt this par 
ticular grass 1s not susceptible to the fungus except under condition 
adverse to the growth of the gra Mi XNerpha Gaines verified the 
determination of this host 

Colletotrichum graminicola also occurs in streaks on leaves of G/ 
ceria pauciflora Pres] near Mirror Lake, Medicine Bow National Forest, 
Wyoming, collected August 11, 1948. The material is poor, this host 
also being apparently resistant to the parasite Phere is no report in 
the western check list (19) of Glyceria parasitized by Colletotrichum 
Our record of /:liisiella caudata on this host, however, is in error; the 
fungus is more likely C. graminicola 

CERCOSPORELLA POAGENA Sprague occurs in typical buff eyespots on 
Poa pratensis 1. at Milepost 7, Hurricane Ridge Road, Olympi 
tional Park, Washington, July 23, 1955 (WSP 42010) xcept for the 


recent report from Hoonah, Alaska (15), this is the only report outside 


of Oregon, where the fungus was first found 

SPERMOSPORA SUBULATA f. CILIATA Sprague occur paringly on 
elliptical brown lesions of /'estuca elatior L.,. seven miles west of Port 
Angeles, Washington (WSP 37500) This is a newly reported host 
for the fungus 

RHIZOCTONIA SOLANI Kuehn causes a well-defined eyespot lesion on 
the culms of Dactylis glomerata along the E-lwha River just outside the 
entrance to the Olympic National Park, Washington. ‘This is the viru 
lent race of the fungus found along the coastal region in Oregon and 
Washington (13, pp. 132-134). The host is new to Washington. The 
specimen was collected by P. M. Halisky and the write: 

SCOLECOTRICHUM GRAMINIS Fckl. causes the common brown leat 


streak on the culm leaves of Poa epilis Secribn. along the Hurricane 





ington, on a numbe 


and Bromu 


re ported 
larosti 
(Jrevon 





/ 16 


(,amm Camp, [Dose 
17096 ('ntil better material is found, . 
catenariunm We can find no report ol Helminthe 
although we have reports of the genus on Deschamf 
19, p. oF In fact, the Helminthosporium on [—) 
common near Chinook Pass, Washington 

\nother collection ot LMINTHOSPO! 
echinatus | at Gold Be: 
tapering, ¢ ylindrical, up to 12 differed trot 
on lira in the longer, narrower, da own conidiophore 
lira were vellowl h, hort, relat 
Hl. graminum than to /7/. catenarium 


associated with a faint mold 


on the 
This is the second report oF a fungus on 
the other being Phialea, also trom Oregor 
HeLMINTHOSPORIUM FAckUM Drecl 
ace. were noted on dea 
eshoe Lake, Wallow: t (Oreyvot! 
dwarf alpine (WSP 42130 Phe Ascocl 
2 1~2.5 » and the material was limited t 
material is available for detailed study 
orghi hie Helmintho portum 
of the Wallowa 
HeLMINTHOSPORIUM TRITICI-REPENT Died. appe: 
cause of a common leafspot of /:/ymus glaucu along the 
the Wallowa River, Oregon his is the first report 
from Oregon on this host although it occurs widely on it 
{INTHOSPORIUM VAGANS Dreschl. causes a brow 
trivialis at Silver Springs Forest , Snore 
Mit. Rainier area, Washington ly . 1955 
the first report of this tungus on th peck 
least from the western United State Phe conidiopl 
are fairly typical for H. vagans but the lesions lack the 
appearance often seen on [? pratensis \nother collectior 
host wa found at Gamm Camp, Lose vallip River, 


Wa hington (\\ SP 42068 


Helminthosporium vagans was found on still another 


The hunyt occurred on dead tis 


comidiophore bore vellow 3.7-septate « lindrical 


13—14.5 p 








Mycol (n,1 A 


vel hows brown 


eptate hyaline cylindrical ; Th ire 


lscochyta phase that 1s, immature sy] { S. nodorun However 


, 
in some material collected on thi t he 3,500-ft les n the 
mountains, some of the spores at ht brown, tapered 
one end, 3 eptate and 26-33 3.24.1 ph (WSP 3747 
to occur in the same type of pycnidia as specimen 374 
different l-septate hyaline spores occur im different but 
nidia in collection 37574 I beheve that the brown spore 
are fairly typical /7. culmicola, whil 
pecimens are S. nodorum, the cause ally developing 
pore of 11. culmicola also show yellow tint . whil 
chyta-like phase of the Septoria are hyaline Hov 
mmVUrO Ss (\W SP 97480) growing Ww th collection 
eptate ye llow pore which are usually called H/. cul 
Chis is widespread on fescue grasses, the material 
enting only an additional recorded host 
sesides the Septoria and [lendersonia found in 
Mts., California, we encountered similar material on 
(WSP 37483) but which had mature hyaline 
is typical for ASCOCHYTA SORGHI Sac 
leaf pot 
Besides above-mentioned reports of 
material on Bromus secalinus var. velutinus (Schrad Koch 
assigned to that fungu The collection was made along the 
Gettysburg, Washington (WSP 42/22 
to blacl he hyaline, ] eptate pore 
color of the lesion uggest Stagonospora 
the spores appear mature and assignable 
Iscochyta phleina Sprague has narrow spore 
the type on timothy from Minnesota (10, 13 
maternal from Shefheld, England, on Dact 
1] ite 1d 2 Su Still more recent we 
five nules south of Potlatch, Mason 
glance appeared similar 
on festuca subulata Trin 
obscurely l-septate, 13-17 , 
but of a bright ice-blue appearance wi : number of spherical, 
hyaline spore inclusions often seen in young spore Morphologi 
this collection (WSP 4204] Wa referable to 


we have a second fragment of / ubulata tron 








SEVTORI »THIOX 
Inthoxanthum odoratun 
| |‘ ‘ I he 


traight or cury 
lungus tron 
filiform, guttulate 


tion appeal id 


enticy 
Iron pall I he (sold 
irichum gramimico 
econdary appendages but their origi 
the pore actually seen emerging fron 
t branching », anthovranthina 4 


ae 


Z hut the spore re more oftet 

rather than typically 2-septate 

material referable to Phyllosti 

This fungus ha pores only 

Perhap thi pec ot Ph 

S. anthovanthina, but evidence 

ince the typ collection w: mac in (Jregon 
\ considerable amount of the niate 

heen of borderline cases between genera 


these wa a collection of STAGONO ORA | , (Bre 


Glycerta triata (lam Hlitche collected lack \lemer 


writer August &, 1948, along Buckhorn Cree Colorado 


When examined in 1948 the hvaline pore 
Stagonospora or a pec ol Septoria 

than Phaeoseptoria festuca Sprague 

the spores are still hyaline Phe 7 }-septate spore 


Op Qn comparing with some material of St. folucola collecte: 


on Glyceria the day after leaving Buckhorn Creek (cf. 11, pp. 500-501 


the writer, after some hesitation, has rejected 7’. festucae from consid 
eration and assigns this material also to St. folticola \long the 


line there 1 some scanty brown blotch material on G friata tron 


Olympic National Park, Washington (\WSP 4200 

referable to St. folucola The more mature spores are / 

septate, ometimes strongly constricted at the epta, tiffl 

to 50 * Ow in size, hyaline Still later we determined further ma 
on G. striata from the vicinity of Potlatch, Mason Co., Washington 
St. folucola (WSP 42124) 


SEPTORIA GLYCERIICOLA Sprague wi abundant 
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those from the drier area in eastern Washington were smaller, 20-29 


ly. The collection from Wallowa County, Oregon, had spores 21-35 
1.0-1.2y. The same fungus was found on the annual grass D. dan 
thonioides at Port Discovery, Washington (WSP 42132) but this host 
was noted some years ago in Klickitat County, Washington (9 The 


tungus was also fairly common on yellowed 


or tan-colored leave ol 
L). caespitosa in alpine meadows in the Wallowa Mt Oregon (WSP 
4215 (he spores in this material are larger than on the smaller 
hosts and appear identical with those of a collection on this host found 
ina marsh near Granger, Oregon, about twenty years ago (9 


The microsporous phase of SeEpTORIA TENELLA Cooke and 


occur on living leave of lestuca occidental Hook in the Oh 


National Parl The grass was growing in dense woods at Milepo 
One, Hurricane Ridge Road (WSP 42085 The spores are bacillar 


yy 


like, + 6.5 x OLR 1.2 p (Fic l. 1) They are too mall Tor Pho lo 
sticta sp. which 1s sometimes seen on / ubulata, another woodland 
pecies of fescue, and are assignable to S. tenella (cf. 13, Fig. 49 ‘The 
mall pyenidia occur in linear buff lesions on otherwise healthy leave 
I’, occidentalis is a newly noted host 

Macrospores of S. tenella were also seen on Hurricane 
hestuca ovina var. brachyphylla Phe spore vere as mucl 
12 (WSP 4212] 

SEPTORIA BROMI Sacc. was noted on necrotic leaves of Bromu 
garis ( Hool Shear in deep woods at Gramm ¢ amp, [ose wallip River, 
W ashineton The pore measured 35-5, 1.6-3.0 « borne tn golden 
brown pyenidia up to 18Op in diameter (WSP 42086 The host 1 
new I he pore are large tor + rom but certain! cid not have the 
tiffly javelin shape of S. jaculella Another collection of S. bromt wa 
also found a number of miles away from WSP 42086, this time on 
Bromus carinatus at Holiday Beach on Hood Canal Phe tiny pyenidia, 
10—55 pw, were clustered on moldy leaf terminals lhe l-septate filiforn 
spores were 23-33 1.2-1.4 yp. While this material would appear to 
be very distinct from that on B. vulgaris, the difference is due to environ 
ment Phe summer material on 2B. carinatus occurs on a dry beach as 
contrasted with the rain-forest habitat of the pecimen tron >. wulgari 
Summer material of S. bromi is more often like the Holiday Beach col 
lection This is the only report that we have of S. brom: on B. carina 
tus S. jaculella, is, of course, well known on this host The specimen 
of S. bromi from Holiday Beach represents dubious parasitism In 
earlier cross inoculation trials we were neve je to intect B. carimatu 


with S. bromi (9) 
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material occurs on old leaves and on the heads The spores are small 
about 14 p long and are strongly curved 

SELENOPHOMA DONACIS var. STOMATICOI! (Bauml.) Sprague & 
\. G. Johnson wa een on leaves of Elymus glaucus Buckl. on the 
beach at Gettysburg, Washington (WSP 37493 The spores were 
9-13 K 1.6 2.0 p and some were blunted, omewhat as in S. obtusa 
The material ts atypical for either S. obtusa or S. donaci It remind 
one of coastal matenal of S. donaci Vz fomaticola recently reported 
on Puccinellia from Alaska 16, pp 25 4, if ; Phe Crett 
burg material is associated 
may al mM account or 1 ; al Z \\ } \ . AY ome 
good material of S. donacis var. stomaticola on P’h yn alpinum \|.. fror 
Hurricane Ridge, Olympic National Park, Washington, in the same 


general area but ina very different habitat ( \ $7136 One would 


expect this fungus to be widespread on this alpine host but, except for 
its prevalence on Logan Pass, Montana, and this specimes 
found this alpine grass tree of it 
SELENOPHOMA DONACI Val 
Va found on a new yTra ho t, Ii 
outh of Boise Idaho, Jul 1955, by 
The var. /inearis was created (20 
material on -lgropyron spicatum coll 
19 years ago It was differentiated 
curved spores, 20-34 | 
Meiners sent to me has comparable spore 
H ) Its tendency towards boomerang 
donacis proper than var. stomaticola 
from the type of var. /inearis, 1 
to that obscure varict\ lhe 
bleached leave of this dwart 
sorting out smut material from the 
of other plants of lt. reflexa affected 
(WSP 42/6] pecimens had the same kind of spore 
ranged up to 3.3 py broad and some were | eptat nm ta ore pore 
was noted with three septations Certainly thi vy, as indicated 
by all of Meiners’s and Purdy’s material, 1s a variant of the 
donacis comple ‘ It is difficult to understand why these pores in thi 


desiccated desert material on this puny annual fescue should have some 


septate spores unless a summer rain had fallen causing partial germina 


tion Meimers also pr ked out seve ral plants ot / ificad Piper tron 
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MORGANELLA MEXICANA Zeller, Mycologia 40: 651 


The first collection of the specie 
smith! and tentatively assigned to Lycogala 
type specimen, Zeller decided it represented a new genus and 
the name Morganella mexicana 
The characteristics of the genus which differentiate it from Lyco 
perdon are the filmy membranes of which the gleba is composed and in 


which the capillitium is embedded and the disappearance of the whole 


gleba at maturity leaving a more or less cupulate empty peridium 


Collections were made in Panama: Canal Zone, Ft. Sherman are 
(6183, 6201), Republic of Panama: Prov. Panama; R Pucuman 
ley 10 k east of Juan Diaz (31780 Prov. Cock tl] Vall | Anton 
altitude 600-700 m (2934, 2974) 

In addition to Mexico and Panama this species has been collected in 


Colombia (3440), as well as in New Jersey 


LLYCOGALOPSIS SoLMsit Icd. Kischer, Ber. deut. Bot. Gesell. 4: 192. 1886 


Previous to the 1935 collection, the only species of Lycogalof 
described from the New World were / Dussi Pat. and / sulncule 
Lloyd Martin (1939) showed that vreat variation existed in the degree 
to which the fructification was immersed in the stroma: therefore. / 
Dusst Pat., which was described as having fructifications nearly free of 
the stroma, could not be maintained as a species distinct from L. Solm 
L.. subiculosa 1s also a synonym of L. Solmsu 

Collections were made at the following localities in the Canal Zon 
Barro Colorado Island, where it is extremely abundant (7053, 

7136, 7356, 7398, 7459, 8694), Balboa at base of Ancon Hill ( 
and Ft. Sherman area (6026, 6095, 6104) 
This species has also been collected in Surinam, Brazil, Trinida 


Martinique and Bermuda in the American tropic 


GEASTRACEAI 


(;RASTRUM \ NuM Morgan, flour 


1895 


Three collection (7156, (643, 65] were made on Barro ( olorado 
Island in the Canal Zone, Panama Reported also from Brazil and the 
West Indies 
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however, the peridium of 


/ ycoperdoide 
Collections were Colorado Island, Canal Zone 


and in the province of Chiriqui, Panama: Casita Alta, altitude 
Casita Alta to Finca Lerida, 


ys 
410 


little in size from those of S. Lycoperdoides 


5S. verrucosum is much rougher that 


1 that of S 


made on Barro 


(S594). 


2000-2200 m 
1600-2000 m | 
altitude 1600-1800 m (2080, 
2222, 2327, 2412, 2492, 2503 


(S113. $167), trail from 
¥206, 8208), and the upper valley of the 
j AWSY AIS P 4 


AUS ] PAO 


altitude 


Chiriqui Viejo, 
SAN, es) IFO PA Ih) PRISLK P549Y iy, 


CLERODERMA Pers., Syn. Fung. 706. 1801 
he specimens in this collection are immature; therefore no spore 


ent and the vleba Is 


are pre still white in color In S. ce} 
is usually white until the fungus is about half grown. Other 
that the pecimens are 


lish brown peridiu 


which seem to indicate 
dark purpi 


guishing factor 
the mooth, finely 
tem lik e base 


Ver are areolated 


and the scanty or absent 


The single collection (8207) was made neat ita Alta, provinces 
of Chiriqui, Panama, altitude 2000-2200 m 
collection, the fungus has been known only fror 


Previous to thi 


outh Africa and the United State 


CLERODERMA CHRYSASTRUM Martin, Mycologia 46 1954 
ollected in Panam 


described from pecimen 


l al pec | 
IL. Welden in 1952 
| Island, Canal Zoom 


Barro Colorado 


Viartin and A 


(; \\ 
(‘ollection were made on 


Panan 4472 7696 { paratype 


Pilanzentan 


led. = bkascher 


Phe strongly warted peridium, which is composed of broad-lumened 
! the many loculed vleba erve to set genu ott tre 


hyphae , ana 


Scleroderma 
Previous to the collections from Panama, the 


only from the lastern Hemisphere 
Panama 


made from Prov Colon, Kast of Colon 
(A/U/ 


Collection were 


and from Cerro San Bastarda (7/508) and Ft. Sherman 


(OUU/Y }, 


in the Canal Zone 


Distribution: Malacca, Borneo, Panama 
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acter and only one, whereas Pestalotia sensu de Notaris, Pestalotiopsis 


and 7 runcatella, which differ from each other by a set of characters, are 


not given such status. I have explained myself at length, in this respect, 


in my reply to Servazzi (Bull. Jard. Bot. Etat, Brux. 25: 191-199, 1955 


Prof. Guba ends up by saying that his aim is a simple, practical ar 
rangement. What is at issue? In taxonomical research, are we cate1 
ing for the needs of applied botanists or are we endeavouring to find 
natural arrangement of plants in related groups at all taxonomical levels ’ 

Prof. Guba’s interest in this group of fungi is of a much longet 
tanding than mine and [| very readily pay respectful tribute to hi 
many years of patient work. ‘There are rare examples of such devotion 
and application to the solution of a problem What | have endeavoure: 
is, in the main, but a contribution to the generic arrangement of thi 
intricate group 

If, after having pondered over my uggestions and weigh 
arguments he, in conscience and to the best of his abilities, thin 
they are not to be taken into consideration and that the traditional 
rangement is unimpeachable from the taxonomic point of view, then 
suggestions are done for 

sut, if his main aim 1s but to cater tor the needs of applied botanist 
which in my eyes are but fallacious, then he is failing in his life’s worl 
He is missing a unique chance of putting the systematics of this comple 
group on a sound, lucid and permanent basi | ask him to conside1 
my appeal in full equanimity before casting the die—R. L. STeyAER1 
Attaché a ’INEAC, Commission pour I’Etude de la Flore du Cong 


selye, Brussels, Belgium 


JOLETUS LURIDUS IN NORTH AMERICA 


In a recent article’ W. H. Snell and Esther A. Dick come 
tentative conclusion that “‘we have in this country either B 
a species very close to it.’ 

This statement, according to my recent experience, is correct 
over, it can be stated that the true Boletus luridus Schaeft 
exactly as known to me in [Europe since my childhood, eccurs 
vicinity of Douglas Lake within the area of the Biological Station 
the University of Michigan and east to Cheboygan, all in Cheboyga: 
Co This species is included in a recent (collections of 1953) list of 


Boletaceae of that general region (unpublished), and I would hav 


Boletes IX. Mycologia 48: 302-310. 1956 
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ection to find the appropriate key and the Index refers on 
descriptions and does not aid one in finding a particular key 
Part [I] is a systematic description of specific fungi presented 

as much uniformity as the data included in the cited publications permit 
Here one enters the uncertain area of nomenclature The author recog 
nizes 75 species and several additional varieties of dermatophytes di 
tributed among 5 genera according to the taxonomic system preferred 
by the French school \ more generally accepted system of classifica 
tion admits only 3 genera and some 15 species of dermatophytes, recog 
nizing the majority of binomials in the older literature as synonym 
Inclusion in this compilation of species of doubtful etiologic relationship 
was mentioned above For example, 31 pecies of Aspergillus, 23 ot 
Scopulariopsis, 16 of Geotrichum and & of Penicillium are accepted a 
agents of disease. ‘The clinical conditions attributed to these fungi vary 
from eczematoid lesions of the skin and otitis to pulmonary and bror 


chial disease Many of these instance of alleged pathogenicity rest 


upon single case reports and need confirmation, but the provisional 


nature of this relationship is not clearly indicated 


There is a three page glo ary of technical terms \ 


BioLocy OF Roor-INFECTIN ‘UNGI, by 1). Garrett 
text fivure, 9 tables New he Cambridge 
1956. Price, $5.50 
In this book Garrett presents ideas he had developed during the 
twenty-five years of study of the fungi that cau root diseas 
fungi are among the large number of speci 
\lthough many of these soil fungi do not actually cause 
elves, they are of importance in this type of study since 
part ol the association in which root disease 
organisms with which such fungi must compete 
the student of soil fungi, certain chapters in the book are 
tance than those dealing strictly with diseases and their cau 
Current methods of studying the fungi of the soil are 
cized. The techniques of sampling macrofungi by quantitative 
of carpophore production are likened to studying “the vegetation 
ground of a meadow solely by means of samples taken from a 
Such ampling obscure all variations of the mvcobhiota 
problems usually stressed in the study of the microfungi 


(1) whether fungi occur as spores, resting cells, or active 1 
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in infected host tissues, clerotia in the soil In 
periments ending in failure, inadequate inocula were used 
led to the finding of the importance of a food base for root infection 
(,arrett 1s of the opinion that “the very term ‘obligate parasite’ is 
] 


not so much an objective biological definition, as a subjective admission 


of human failure to culture such organisms in vitro.’ He suggests that 


the root-inhabiting fungi demonstrate an intermediate type of behavior, 


and suggests the term ecologically obligate parasit tor them Such 
fungi grow well in pure culture, but in nature they cannot compete with 
more active aprobi tung) tor dead organic matter 

Competitrer aprophyti ahilit (or saprophytic it is defined 
‘the summation of physiological characteristics that make 
competitive colonization of dead organic substrates.” High growth 
and-rapid germinability of spores, good enzyme-producing equipm«e 
production of antibiotic toxins, and tolerance of antibiotics produced 
other microorganisms are characteristics which help to produces 
ability 

Wycehal momentum may be defined as “the product of effective 
mass of fungal inoculum and the velocity of fungal growth outwards 
from that moculum.” The possession of this characteristic will aid a 
fungus in continuing colonization of the roots of trees mm an orchard 
plantation ; and it will assist the lignin-using mushroom, <lgaricus can 
pestris, in colonizing new areas by of simple rhizomorph 

‘Topics considered at length include substrate groups, mycorrhizae, 
the rhizosphe re, vascular wilt hung, “the Cambridge method” of stud 
ing competitive saprophytic ability, saprobic survival of root-infection 
iungi mn herbaceous or woody host tissues, decoy plants, host resistance 
as contrasted with disease escape, and various probiems associated with 
the epidemiology of root disease 

The degree of unrealized root damage 1 appreciated only after the 
pectacular results often obtamed when crops are grown with really 
healthy root systems, following efficient soil disinfection.”——-W™. Bripa! 


C OOK! 


ain nus AcHLYA: MORPHOLOGY AN \XONOMY, by Terr 
Johnson, Ir xv + 180 pp., 22 plates, Michigan Pre 


Ann Arbor 1956 Price, $4.50 


\ third of a century ha elapsed since the publication of Coker 


monograph of the Saprolegniaceae. During that interval much stud 














MANUSCRIPT 


Pwhication in MYCOLOGIA is ordinarily restricted to those 
members in good standing of the Mycological Society of America 
smmediately preceding submission of manuscript. Exceptions to this 
quire a favorable vote by a majority of the Editorial Board. When a 
or more authors, the person subm tting the paper is expected to be a member. 

Papers should be submitted in duplicate, typewritten and double-spaced 
out, to any member of the Editorial Board. When papers are not submitted in 
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